ED* ;it)6- 948 

• .IV V 

AJDa?.HOR 
TITLE 



DOCOHEHT ^RESDME 



E.a .0Q2^.ifti (. 



ins^^it^Otion 



J Srivastava^ ^R.^D» ^ 

Innovation in Management of P^rimary School* 
Construc.t*^'on---A Case^ Study# Educational Building 
Report ^3* ^ ^ ^ * / • ^ , . , % 

.^Uni^e.d Nation^ ^i^ucational*^ Scientific, e nd CUitural " 
^ • ^ • olgaiii^a^ibn, Bangkok (Tl^mlaiid)^, Regional Office for 
** \' ^ ^Jlducaiion in-Jtsia,' ' * . ' * ' 

PBB DATE • >' 74.. . ^ ^ *\ J • / • ^ 

*jtn)]JE . 73p* ; Photograph's may. reproduce poprly 

AVAILABL'E^ROm' Unipubr 'Box /*33r, Murray MlLStatp-bn, » New York^ Ne^f, 

-York noone - V * . 



\-MF-$0,76' Not >^vailable |l:om EDRS.^PLUS POSTXgE 
•guilding Materials} Building Pl^ans;*Case Studies; • ^ 
jComponent Buildiyg' Sysc^ms;.; Construction. Costs; , 
A^'*"*Cpnstruction Management; Construction Pro'^grams; Cost 
, Erfecjbiveness; Elenentary E^cati-dn;* Facility ^ 
Reguiremenfcs; iJodels; ♦Pr^'efaB^rication;' ^Riiral 
Schools; =^School^^uil dings » V 
*lndia ^ * * . ^ 



EpRS PRIGE^ 
DESCRIPTORS 



IDENTIFIERS 



..JJBSarRACT ^ 

' ^ ' The Centrlal Building Research Institd 

of the jiatiojia\..5:a)30^atories of Jndia's Council pf^ Sg 
Industrial Resdferch* CBI?I has apiplied ^the^ techni?gues 

iprefabrication tq sdbool building programs in Dtta'r P 
state havdng the* largest population in In'diaw Thi^^ pl^ 
the elements of a b^sic shelter — foundations, 'support 
a roof — be furnished in places where primary school^ 
local 'community is :to-. Provide the wall panels, window 

. flopr, using ideal materials, and at its own expense, 
the desxgn of the^ prefabricated elements included (1) 
asseffiblyj(^ (2)_ease of transport' using lorries or bull 
(3). veigjit low Enough to- permit easy handling. This c 
details the scho61 designs aad; the de.velopme'nt of the 
structure. -to meet the -total building* program for^ S^OO. 
schop3;s in a period of three years, ' (Author/HLFV 



ce (CB'RI) *is one 
i^ntififc and 
or partial * . ' 
radesh^ the ^ " 
n provide? t'hat 
ing coluans and 
are needed^ The 
s\ dodrs^;N^^ . ^ 
The criteria for 

simplicity in 
ock carts/^and 
qse study/ 

organizational 
.0 Qr more , 



o 



r * r * e€« SON 0« 0»0 AN JZA-HON ORIGIN • r 

/<r»V0*»5 POINTS Of V<tW OR OPINIONS X • ^ 

j>TATj:p 00 NOT NECCSSARllY RES»^«J ^ - * \ * ' i 




eCRSON OR ORGANIZATION ORIGIN f 



fcC^UCATtON PO-itTiON OR POl»CV 



> rt<'»;^vON TO fetPROOUCE 1HJ^'2. 
^ fepvR.GM^eO VAT, ft^AL BY MICRO • 
' FICHE ONLY »»A^ ftljPN ORANTEO.^SV^ • ^ 

'0 A^O OR^ANlZATiON^ OPERAT^ * V 

■ Nr> iNOfft A0J»EEMe*4T> W^TH JM^ NA , 



IHNaVATION-IN 
MA^AGEMENf .OF 



CONSYRUCtlON ■ 
a case study - 



( /■ 




/• 



R. D. /SRIVASTAVX" 



ERIC 



lUlil • ■ • ■ . . ' '• 

Educational , Buil ..ing Report ' ' 3> 

Vnesco 'regional office fca 'education in asi^ 



Bangkok, 1974 
y 1 



a 



4 4 



■A' 



> 



.V 



Y 



w ■' 



Unesco 1974* 



^ •Crivastava,, ^R-D. * ' ' 'v-' ^ 

• Innovation in management of primary school 

' ^ ^ ..construction - a c>^e study, Bangkcjk, Unesco 
. / |tegionai?I)ffic%-fqr Education in Asia, 
J- • p.-. (Edo&atipnal %ildfng Report 3) 



; SCHOOL buildings - primary schooiTs. ' 

- i 2. L0_W~C0ST ^RIIxIARy SCHOOL. • 3. " CONSTRUCTION 
• ' - limMSSMMT. , If,- f-'RE^ABRICATION, I.'.; Unesco • 
Regional Office" f©r Education in Asia, Bangkok." 
IT. Series., . 



■SjCB (^7) 
Dewey 727. l ' 



b: • ■ ■ 



^-^ • ^ , Unesco I^egional Office for E(;iucation in Asia 
, Darakafn Biiikiing, 920 Sukhumvit Road 
1^ r.O. Oox J425 
^ - > l>ingkok, Tluhlaiul , ' . 

, . • . J-; - - V 



( 



' ERJ.C M</t<HM/''3b-glOO 



\ 



6 



'I 



V 



V 



J. 



. ^ The designations employed and the presentation of the material 
in this publication do not imply the Expression of afty opinion whatso- 
ever^on the>art of Uriescaconcemiirg the^legal status of any country, 
or* of iis authorities, or concerning the delimitations of the frontiers 
"of any country or^territory. Opinions .expressed i^i tHis publicatieq 
are fhose of*the author and do 'not nec'essarily 'represent the official 
vie>vs of Unesco. ' r ' ' 



/ 



0 



■ ■ 1. 



CHAPTER ONE -'iNTRODUCriON 



^age 



,5 



/^Background; ' ^ , > 

• : - School bvlllding research at CbM^ - • i - ^ \- 

. i Educational Building Development Gfoups 

".f ' .Tbe rpriniary school building programnie 

In Uttar Pradesh. * • u *• ' ^ 

CHAPTER )TWO'-'TH^ DeVe'LOPMBIS'T OF THE^I^EW 
. . : • : c PRIMARY SCHOOL 

• ; « Ediicatiqn in Uttar Rrada^h- . % 

^The topography arrd c'R'mate^ot-tJttar Pradesn 
Existing school building s , . ; ^ 
* Research and development.^^ . 
- ' ' Constructipnali design of the prptotype 
* 'Prototype construction ^ 
Adjustnient..of the<*protptype . 
Variations in the .final design 

CHAPTER THREE v MANAGERIA'L ASPECTS THE 

CONSTRUCTION PROGRAMME 

Backgroynd . . . 

'Objective of the project 
, * » * it • • 

The -maDagem^nt comjmttee . 
Planning the project / 
: Executive organization 



■ 7, 
^ 9 

s 

11 



15 
20, 
21 
23 
24 
30 
32 
39 

t 

% 

45 
47 
.47 
48 
.50' 




ERIC 



CONTENTS (Cont'd) ^ 



'''' ^Pa^ 



CHAPTER THREE - MANAGERIAL, ASPECTS OF THE 

' ^' ' CONSTRUCTION* PROGRAMME (Cont'd j^' 

•jefevelopment of the operational organizafipn ' . ^ "^2j^ - 
Oriejatatlon-and training 'of staff ' / . / " . " .i ..\v . ^-54 

55- ' 



Work flow and issue »ot directives . *. 
f ' . • • • * 

Preparation^ for the conimericement of construction . > 56 

56/ 



, Selection and acquisition of sites ior schools 
Centralized prefabrication of components. ' 



J * 



Award of contract . . . _ 
Preparation for work on^the site - 
' Supply of maferials to, sites 
Finaacial management . , 
^Personnel management . 
Pul?licity • . V. 

, Other outcomes . ^ . V 

> 



5Z 

59. 
' 59 ''.-S 
^ 62 . 

: 64., .. 

65 , '. 



66 



j 



6 



V ■ * 



> . ■ LISr^OF PLATES , : A. 

, ■. ' . » ' ' • Page 

- . - — - - ■*» 

Plate 1 Examples of existing schools in need of more ad^(5tiyate 

accoramoda"£.ion • • • * • • ' • v . - • 6 

P-late 2, An early prototype of the new primary school . . . • * 9 

Plate 3 PrefabHcated components must be easy to hiandi^ and^ 

transport ' ' ^ .I'O 

Plate k Zila PaVishads pftsn experience difficvilty in providing 

accomxnpdation/ , • . • * • . ' • . * . * • 13 

Plate 5* The climate of Uttar Preidesh is- usually sufficiently 

cletiierit to permit lessons to be held outdoors . * .19 

Plate 6 The first ' prototype . . . . > . . : . .28 

Plate • 7 The method of rdofdng the first prototype - an esirly 

trial. -The pitch adopted for the prototype was lower 28 

Plate .8 Roof components could easily be carried* by bullock cart^ 31 

Plate 9 Man-handling the roof components into ^position ^ . . -.32 

Plate 10 Interior view of second prototype showing central, 

•back-to-back chalkboards and flat- roof . , j • - ^ . 3^ 

Plate 11 .The final ^solution to v^e roofing problem using a 

welded,- light-weight , pr.efabricatM steel truss * * • 35 

Plate 12 . The design variation for tWe mountainous' regions of 

Uttar Pradesh . . . . . • • 'v ' • • : ^3 

Plate 13 Concrete blocks used for wall panels in a school in ^ ^ 
the Himalayan foot 'hills . . • ** * • 

Plate ik' The more normal setting for the school In the plains . . 43 

'Plate 15. Detail of the 'back^ of the building showing large ^ ^ . 

storage space and screen- to sheltered space . . * 

Plate l6 School in the plains with developed site and "landscape . hk 

Plate' 17 The simple jig used f or^manuCact.uring welded steel • ^ 
roof trusses • \ . 

P-latQ l8 Welded steel trusses,^ door and window frames stacked 

* * ready for despatch to .the .school sites 60 

Plate 19 Precast reinforced concrete lintuls-cum-rsunshades, ready ' • 

for stacking prior to- despatch to the school sites . 6l 

Plate 20. Precast "concrete roof channels fi-bm which the formwork 

has just been stripped • . • . . 6l 

^ * • . LIST OF TABLES . • . 

Table 1* Progress of primary school building .construction in Uttar ' 

Pradesh during the first three five-year plan periods 13 

Table, a Annual enrolments^ pupil/teacher ratios and number of pri- 

' mary sqhools ia Uttdr Pradesh for the period ^1962-71 17 



\ 



LIST OI^TABLES Ccon1x-^d) r v"/, ^ . 

T&ble 3 Cost'comparisofr*-df roof trus'ses with she^eting as ^ 

covering material. (-$^pan 6.5^ m) . r * . . •* ' ^ 30)^ -r 

.Table U Estimated ^co^its gf each 'phase of construction* and ^ 

cumulative liosts o.f first prototype'' schools. ... . iSO*' 

' • " ^ ' ' . 4 ' c ^ ' 

Table 5 Coments, on the first prototypes,,. » . . . ^ . . . . >33. " 

Table 6 ^Quantities .initerial/labour per schrool '-r^ . 37.' 

Table* 7 A comparison of the 'bost per uni^t^ area , of primary • .'^ 

school, buildings^n t)»ei Asian ^region . "! . . •••37 

, ' , ^ - . V 

Table 8 Comparative costs of third protot^fi^ in 'eifeht -.select ^di * 

districts,. . . , . '33\ 

^ Table. 9 A ^romparisoi?"©'!^ traditional building^-^osBs in ytt'^r* 

Pradesh with those of the protot^^pe design % * v . '1 \ JlO' * ' * 

'Table lo/ Recruitment of ^aff f or ,the project \ \. \ '%V-5*^'C ' 

" ' ' . LIST OF FIGURES , " , ^.^ .^^u^ ,V 



Figure 1 Organization, of the * Architecture; and Physiodir Planning 

Division of the -Central .Bjxilding R§s^ar6h; Institiute' / 7 

• .* . * ' ^ ' • 

'Figure 2 The education districts of Uttar-^radesh . 1^5 

Sigure 3 The structure *of the educational .sy^r-ie'ln in "Uttar Pradesh l6 

Fi^vire ii Population by age -and the 'enrolment Ut the various I'evels . 

> ' ^ •* of education . . * \* . \ . .. • • .17 

I • ^ . 

Figure 5 Actual 'number s_ of schools nee.ded by size* • * . . l8 

Figure 6 A typica^l primarj^ school time table, fvinter) . .19 

•Figure 7 Mean number of rainy days; mean daily^ maximum tempera- 

- ' ture atr selected stations '(Allahabad and .Agra) . ' . -20 

» ^« " < « • , 

Figure ^% A typical exacGple •of an Uttar Pradesh pri:aary school, , ' - . 

d^gned in 1957 • . . x • * 22 

Figure 9 The fiye classroom, primaiy schdo]^ des:\gned to be ^\ 

•built in phases ./:...*.. ^?L ' . . . * 25 

Figure 10 Plan of the first stages of the first .prototype . .26 

Figure 11 .Constructional'design; of the fir^t prototype . . i. .29 

Figure 12, Plan of. first, stage of the* second And^tjiird prototype . 33, 

Figure 13 The prefabricated elements of the third prototype' . ^ . 36 

Figure 14- Variation m .design ^for a school in th6 mountainous 

^ regiojis of Uttar Pradesh . * . ' , \^ . . 1|2 

-Figure 15 Piiasing of construction programme over 3 y,ekrs^on -an 

education district 'brvsis \' \ : . . ..y . . .^4.9 

Figure 'I6 -The organizational hierarchy . * . ' . . ,5.0 

Figiire IT The executive organization . , t..!^^ . . . .51 



CHAPTER ONE 

0 

INTRODLOTION^ 



' Background , ' - • ' * ^ '] 

• The enrollment of children in, primary' schools in -India has risen from 
*14 million in 19'o0-5i-to 37 million in 1965-66^- ^a three-fold increase in ; 
1? years. By 1981, at the end^of the Sixths Five-year Plan period, enrolment 
is expected -to reach 80" million children. In 1966 only .a^bout 30% of primary 
^schools were stated to have been Jtoused ia.Mtlsfactory bmldin The "ma- 
jority 6f primary schools were, and. jnany still are,. Accommodated in rented 
or rent-free buildings, most of whichare unsuitable, for school puxposes, as 
tfi^y are dll-ligh^ted,' 111- ventilated and unhygienic.? , (see Plate 1 opposite). 

An ^pproach.to ^the, improvement of this situation was. outlined in the 
Report;^Of the Education Commission as /follows; " . • 

i) Provision: of necessary funds; „ / » 

^ ii) Reduction of the building costs to thp minimum level possible; 

iii) Devising o/a suitable matWnery to implement the programme 
' ' expeditiously and economically. 



* ' 4 It so "happeneji .that. a member of the Commission's. Working Group on 
EdjLicationarBiLiildings was Sri Diiiesh Mohan, Director of the Central Buildihg 
'Research. Institute (CBRI), Roorkee, India. Aware of the nee^d to build very 
'large numbers of sc.tipols, Sri Mohan had, in 1963, already "initiated a 

modest programme of- research in the Jield of school building design and the 
Education Commission Report was to' result in a sharp increase in the inipor- ^ 
tance he apsigtieB to this work at Roorkee. ^ • . . - 

The Central Building Res,earcb.Institute is one of the nationariaboratpries 
of India's Council of Scientificand Industrial Research. 'Located at Roorkee in 
the State of .Uttar Pradesh,* the Institute,; founded In 1947, a-c^joins an engineering 
university with traditions extending back for 150 years. 

Euiictiofiallyi' the 'Institute is required : ' ' * 

a) To assist the Irtdia^ -building industry in solving problenfe of planning, 
0 ' ^ design, construction anS niaterials, with* a View to aciiieving grfeater 
-/^ functional efficiency both 'in design and* construction; • ' 

• " ^^ ^ _j J ; : : r 

1. ' India. Ministry of E;d\ication. Education and national deveVopment^ 

Eeport of the Education ^ Commission 1964-66. New 'Delhi, 19b6* 

2. S.V. Mukferjj. Education in India today <ma tomorrao\ Baroda, 

'Acharya Book Depot, 1969. ' , q • . ' 



• ^- . Research at CSRI 

» X » . 

b) To carry out research in the^prdbrems of fire in BuUdirigs . . 

.c) To bring^^the Results 6f fesfearch to' the notice of potential users and ^ 
* ' to ^n|ure\that these Results 4nd expeditious and, ^ 

The realization bf these , broad objectives is .achieved through ^he 
Institute'. 5^ seven r^earch divisions: ? . ' / H * * . * ' ' 

' I. Builting materials.. * ' • , '^5f Arichitecture and;. ; 

.2. Soils engineering y , ^ • . \ ' physical .planning ^ 

3. efficiency of buUdings - ^ ^^6. -Fii^ research ^ 

4. Buildirfg process - plant and productivity^ 7.. Rural byildingq , ^ 

* There are also informat^p-^d extension'^fyices to meet the research' 
needs of the Institute's icientisrs and to ensure thapthe results of research are 
disseminated to/and utilized by the, bi}ilding industry.. ^ ' ^ 

Educaaonal buifding, including primary school research- an^ development 
programmes in the CBRI, is the respopsibiiity of theT^*rchit^ecture and 'Physical 
Planning Division, tlje 1973, organizktipn and staffing of which are shown in 
Figure 1. Naturally the division also uses the output ojf.jlie'other divisions in- 
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its design and construction wprk. Thus, for 'example, the design of window,s 
for sch(x>ls is based on the methodology developed ,by illumina.^ion spieritists fof . • 
the Efficiency of Buildings* Division, v/hile building mater i:ar>roblems -are' 
solved on 'the basis of advice fro© the ^Building Materials Division, and §o on. 
In short, those, directly engaged- in research and development programnies for 
educational buildings at the CBRI, Roorkee^are supported by a group of more 
.than :^00 scientists specialising in almost {ill. aspects of building from adh^siVes 
to -acoustics and from soil stabilization to ceranucs, * • . '■ 

School building research at CBRI : ..".*'. 

> In early 1963, the author, an architect in the" Division of Architecture 
and Physical Planning, was 'assigned to start programmes of schooV buUding ' . 



Introductton . ^ . 

' ' * /'' • • 

research^ As the import of the Educau'qn Commission'^ findings' placed such 

bixe^^^on.t^e ^eed for national development in field, of school building, the 

response ofthe CBRI in the years tttaf followed was; to increase its" research- 

effort and recinaif m'ore ^taff ta wox>: on the hew prolamines. 

^ ■ These programmes were iiUdallyfocu^ssed oa.the p^assrpom environment. 
The results of the large scale^^urvey by^CBRI of th>''bpdy sizes 0/ children 
were used to assist the Indian; Standards Institute to formulate standards and 
the data also formed' the basjl'^ for §tudies of spac^ nseded.in classrooms, and ^ 
* the design of turninjre.'^ yOther;x6pics that received early, attention included / 
storage requirements for ' primary schools, the single- teachei; school and the 
relationships beuveen tlie* ^imarx school curriculum and sjSace neecJs-.-Iirthe 
^ context of this monograDh, this latter topicls worth more detailed ;explanatiop. 

/ * ' / ' A 

, It has long beejf realized- that if economy is' to be /achieved in builQings 
for education, ^eveiy part of the tjuilding should be of nriini-pum area, <t1ie use 
^; of every part of "the building should be optimiz;gd and ;he edhstructipn^^of every 
element* of the sciructnre should be as cheap as possible. ' •/ * 

In 1966, CBRI schoolbuildmg research programmes >inclucied studies on 
the second of these aspects,^ nafm'ely the bptinaization of the;- use of space in ^ 
Indian primary schools,^ A study of tb^ primary school* curricuhiin in Uttslr 
Pradesh . shbwed that covered- ^pace was only necessary ior so nje activities 
^ while others could be better acQommudate^.on the srhoplgite in the open.' 
/this way, tlie area of the prima^ry school could, it seemed, be reduced by 40%.^ 

• . ■ ' \ ' / \ * 

It was obviously^important to apply thig^ concept to school building design ^ 

in real situations and, in i968, work Vas started . on the design of a school ;n- ' 
corporating these ideas. Tnis work .culminated ia the design Snd/cohstruction 
of thfe^Uttar Pradesh schools, a descriptioh.of which forms the subject of this 
monograph . (See Plate. 2).- / . / ' / . « 

Coppurrently with the studies qn the more Qffecdve use ^f space, work 
. was also commenced CBRf on thfe applicatiop of fechniqufes of partial pre - 
fabrication to school building prp^ammes. J[t was thou^t that if the elements 
. of a basic/shelter, namely foundations , supporting columns and a roof, could 
be pro,vided-in places vjhere^prinnary schools'were needed, the loc^l community* 
anxious to have a schoor would be willing to provide the wall panels , ^windgws , 
doers and floor , using lp^:al materials and at their .own expense. 



3. Indian Standards Institution. Indian Standard: '48SB. Anthrpppmetrio 
dimnsions f 01^ sdhool children j part 1^1969*: age group S-il hears; 
part 'Xf-1968t age group 12^16 years. Nev Delhi, I.S.I. , I9$S^; 

Indian Standards Institution. Indian Standard: , 483?. Recojme>idations 
for sdhcol furniture^, clqssroom chairs and tabUs for use-in jwiior 
schools; part 1-1968: age group years; part TI-'19Q9: age grbup 
12-16 years.. New Delhi, I.S;I., 1969. , ' ^ 

If. Srivastava, R.D.; B.M. .Gupta, and D.J. Vicke'ry.. A method of reducing 
clqissroom requirements in primary schools in Asia. Occasional 
Paper No. 13.* Colombo, Asian Regional Institute for" School Build- 
_ ing Research, 1967. 12 * ' ' • " 



Eduoationat ^Building DeveXvprne^it Groups 




Plate^ 2v An early prototype of the rieu) primary school* 

• . n) . . 

^s. the 'Criteria for the design, of the prefabricated elements included (a) 
simplicity in as^sembly, {\5%eSse^ of transport iising lorries -or, it necessary, 
biilock carts, and (c) weight low enough to permit of easy handling. ^Prototypes 
of partially prefabricated schools designed using tliese criteria, were first 
built in the CBRI and subsequently in Maharashtxa and Kerala and provided 
sound experi6nc^ for application of the partial prefabfication concept on which 
the 'design of the Uttar Pradesh schoqls was subsequently based. (Rpfer to 
Plate 3y- ^ / ' ' ' ' - 

^- ' Other educational buil'dingjcesearch programmes of the Architecture and 
' Physical Planning 'Division of CBRI have included a study on the design of 
university hostels ^ and, more recently work Dn ^second-level schools. 

Eduoational Building Development Groups ^ 

J. The primary school building regeirch program^mes outlined above - 
showed pjQDmising results, and suggested that it might be possible to obtain 
important reductions in the cost of educational buildings through ratiojial use 
of space, improved construction tecWiiques ^nd cost analysis and- planning at 
the design stage.'. The developments evoked considerable interest in the Union 
Ministry of Educati,o^*at New Delhi as they^ offered a means by which the Serious 
|h6rtog^ o|.prirnary sch(^l buHdings- in'the country might t)e redaced. The 

5* India. *Gentral Building Research Institute. University hostels; . ^ 
• ^pVannintf. considerations j Roprkee^^Bf^I;^ 1969- / 
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Building prdgrame- in Utiar ^radesn I 

main concern qi Ministry was, naturally, that the new ideas be dissemi- , ^ 
nated to the State Governments and other agencies concerned with the con- 
struction of school biuidings throughout India. ^ ' /* 

The need to communicate ptomising developments in school .building., 
design and construction to the "States ha^,. however, alreadjrbeen foreseen by ' 
the Education Commission,, a^ indicated in ,the quotation which follows : ^ ^ 

. . to continually introduce improve^^rid economic techniques, 
^ we' recommend the adoption of^the following additional measures : ^ . 

4) T orniation of Educational ^iilding Development Groups 

# " • * * \ ' - * 

* Each State should have an Educational Building Development, v 

Group . . .> consisting of an ai:chitect,'*a[n educationist, an adminis- . 

> trator and a cost accountant .... to improve the planning and 

construction of government school buildings ; . . '"7 ' * 

The Commission suggested that, in addition to, a -Deyelopment Groupv, 
in each State, there should be a Group at Union level, one of the functionsipf 
which might be to highlight "the latest techniques o'f construction and researches 
at home and abroad . . . *' for the-l^enefit of the State Groups.^ v - 

T^e Development Grpup at Union level was accordingly formed in 1967 
with the Educadon Advis,^ to the Government of India as-i,ts Chairman and the 
author - the architect m'^^charge of the school building research programmes at 
CBRl - as its m^mbe^- secretary. The promotional work of the CBR! and the. 
activities of the GroUp at the Centre have resulted in the formation of develop- 
ment groups in tiie Statjes. of ^^aharashtra^ Kerala^ ^ Punjab, Uttar Pradesh, . 
Tamil Nadu and tbe Union Territories of Goa, Daman and bi and" Arunachal 
Pradesh. ' , , ' ^ 

}In collaboration with CBRL and the National Development Group, the 
Sta^e development groups have constructed a nlirriber of prototype building 
but a^ ad hoc bodies having neither finance nor permanent staff, the main 
valu6 of the groups ^ the present time ha^ bee'n to provide a point of contact 
at State level to wl^h.the clearing house a?fid other acfivi^^s of, the Nationa^l 
Development Group and the'CBRI^can be -directed. ^ . < 

The: primary school building programme in Uttar Pradesh , 

Uttar Pradesh, as is explained more fully in Chapter TvVo of this mono- 
graph, IS the State having the largest population in India - in 1971, 88,341,144 

6. Note : India comprises a Union of States. Whilst .the Union Government 
is concerned with the co-afdination of educational facilities, 
determination of standar.ds o^ higher education, scientific^ and 
technical education, research, proi&tion of Hindi and development 
of all Indian languages and is responsible for five Central Univer- 
sities and. other institutions of nati(^(>al importance as^ Parliament 
may by law declare, education in India is primarily the pesponsi- 
oililiy of the State Govemicents. ^ 
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persons.^ In 1965, Atmaaand Misra, writing in the (Union)- Ministry of Education's^ 
periodical 'Education Quarterly* described' Uttar Pradesh as having, very lo\v 
ability to 'support education (total revenue divideii by population), a fairly low \ 
deg^e ,of educational effort (% e'ducational expenditure per. p^;^ of State /caoita 
revenue per capita),^. Accomplishment in Education in' Uttar Pradesh has also — 
been veiy poor compared with that in other States (acconiplishment is perden- 
tage total enrolmeffl: at all levels to the educable population at those levels^/ 
Finally, Uttar Pradesh shared with two other States the lowest educati'onal 
leyel of adult population as measured by the percentage liteiracy of the total 
population,»9 ' . 

Primary education in .Uttar Pradesh is mariagsd through Zila Parisha'ds ,^^ 
municipalities and notified town areas and private agencies. Privately managed 
schools appear to have few building problems l3ut schools managed" b^ . , 

' governments, especially by Zila Paarijshads, experience considerable difficulty 
with their acconimodation (Plate 4). During 1968-69, a survey by the 3t^t^ De- 
. partment of Education showed that only 36%^of the jJublic primary schools had > 
^ satisfact^^'buiidings. ^ > * • ^ . - 

^The^^jadcjground.to.this situation is worth briefly describing here. After 
iild^pendence, an intensive programme for the expansion, of primary educatipn 
was planned^ and new schools were opened wherever temporary accommodation 
. eoiild- be fou^d. At the same' time, programmes for the c6nstruction of new 
school buildings were cojhmenced. Table 1 shows how the position developed 
during the first three of India's five-year plan periods* 



* During^^e/4th Five-year Plan, a fmrthei* 990 primary schools were conr 
structed in urban and rural areas. At the present, statistics show that, of the 
/primary schools bpeneti in Uttar -Pradesh, about 42, 000 .stilLlack satisfactory 
buildings. • ^ - 



• To th^ Jbacklog of 42,000 buildings that need to be constructed to house 

the present population of primary school childxien has^to be added a further 
25,000 buildings to house additional enrolments foreseen in the subsequent five 
years. The total number pf primary school buildings that thus need to be built 

"in Utiar P^radesh by 1^78 is of the order of 67,000 - a tall order indeed. 



8. Atmanlind Wisra* Educational batance sheet of States. Education 
^quarterly, Ministry of Education, India* Vol* IT, no* 66,. June/ 
1965. p., 83-. " 

9« Paradoxically, Uttar Pradesh has the highest number of^ universities 
and higher education institutions ^of any State ,in the coimtry* 

10* Zila Parishad is a District Board, ' responsible for functions which, 
in a rural context, are* similar to those exercised by a ^Munici- 
pality in an urban situation* 

— ifi • ' 
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Building progrcmie in Vttco^ Pradesh 

I ' ■ 

Table 1. Progress of primary school building construction in 

Uttar Pradesh during the first three five-year plan periods • 



Plan 


Programmed 


Actually 


Backlog of ; 


period 


for construction * 


consiiucteu 


uncons crucLeQ scnoois 


First Plan 1951-1956 


6 925 . 


6 002 


'923 ■ ^ 


Second Plan, 1957-1961 


* 4-9 662 


7 130 


\ 2 532 


third Plan, "1^62-1566, 


50126 


■\l 578 


38 548' 


Total, 1^^51-1966 


66 713 


24 710 


, 42 003 



Hot^ ; Fgom data provided in^ia paper hy Dr, A.^. Malhotra, 'then Deputy 
' ' Director, Elementary Education, U.P.,,, presentQ^d: at a Seminar ^ at ' 
CBRI, Roorkee,, 5 Octoher 1971 • \' ^ • 




Plate 4. Zila Parishads often experience difficulty in providing 
acoomnodatioh • 




, ; Although disci/ssed in greater detail below, it i§ appropriate to summar; 
l^e here the maih reasons for the increasing gap between school building needs 
a;nd .the provision of buildings in the State. These are: * • " * 

; ^) community participation falls below the expected levels; /• 

^b)* the State construction agencies'" are not fully utilized; 

I * c) alloca-tion^- of money prove inadequate in the face of rising pi;ices 
I * of Jabour and materials ; 

d) cost control techniques are not applied ;v ' - ' . \ • 

^* e) funds allocated^ for local development are applied to projects 
I having .greater priority than school building. 

In 1968, as is mentioned above, a school building development group was 
^established in Uttar Pradesh and' studies were made leading to^tHe design of 
primary schools'for the.State- In 1971, representatives of the St^t;^ Department- 
: of 'Education and CBRI met at a seminar to discuss the outcomes of the design 
work and it .was decided that St^te funds would be provided to undertake experi- 
mental construction of the design material and, in particular,Uo check the 
costs of the new prototypes. The seminar alsoorecommend^ji^at the findings- 
.pfthe CBRI studies beuncori»orated in a revision of the School Building, Code. 
More important pc^rhaps, the participants suggested the formation of a school 
building consortium to take advantage of the new techniques %hich forme.d a • 
feature of the designs and recognized that future school building programmes 
should be oriented to provide ^eniies for employment ^'especially for skilled ' 
building^technicians of which many were unemployed at the time. . 

These recommendations were subs^q'uently approved by the State Educa- 
tion Minister Ind dBRI was authorized to start construction of 12 prototypes in 
three Districts. of tjttar Pradesh, 

The outcome .of the prototype construction programme showed that the 
design was cheap to buUd, - Rs. 8,10Q .(about US$1,080) or Rs. M (OS $13.50) ^ 
per places and fhat construction time was short. As a result, the State 
Government decided to construct 5,350 of the new ;jSchools - roughly 105. in 
each of 51 of th^ 54 adfninistra^iye Districts of Uttar Pradesh. At the date of 
preparation (^f this Report, the construction prograjmme was more than half 
completed. • > * . 
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"CHAPTER TWO 
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• THE DEVELOPMENT OF THE^ NEW PRIMARY SCHOOL 



<5^ 



Educition l^txsff^ Pradesh^ : * . ' 

Onhe population of tbe^^^tate of Uttar Pradesh - 88,341,000 - 13 % live 
in urban ^d 87% in the rural ate^* There are some 111, 722 villa§es, 257,468 
hamlets and 486 .towns in the State. The population density is 300 persons per 
sjquare Jcilorrietre.^^ / ) - ' 

Educationafly,* the State ks divided ititp. 54 districts-, (Figure 2) and for 
better supervision, inspection and control, the districts are grouped into eight 



HIMACHAL 




.afTAR PRADESH . 

1 



1 * 



11. Statistics in thi*^ paragraph are taken from s-tatistical jpubli^cations 
or the Ministry of Education, and Social J^elfare, Government of. 
^ India. ^^£9^ \ 



Development pf the new pHrnary school 

regions for boys and seven for girls. The structure of education is shown in 
Figure 3. Data concerning the iiumbexs of pupils, percentage enrolment to [ 
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corresponding age group, percentage enrolment in rural areas, pupil/teacher 
ratio, numbers of primary schools, and percentage erf primary schools in rural 
areas of Uttar Pradesh, aje given in Table 2. Figure 4 indicates the relation- 
ship between population by age groups and the population of children enrolled 
at the differeht levels of education. 



Although primaryyeducation is of five years duration in Uttar Pradesh, 
the population distribution in the rural areas is siich that only .about 10% of 
the schopl buildings require five classrooms. Figure 5, which is of consider- 
able iniportance in relation to the concept of phased construction, described 
below, shows the percentage distribution of primary sc^iools*, by enrolment, in 
the rural areas and, superimposed on it, is an indication of the \ classrooms 



_ required- (Figure 5 appears on P^S?^^* 
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, EduQatipn in Uttar^ Prd(ksh \ 



fable 2. Annual enrolments/ pupil/teacher ratios and numbers of primary , ^ 
* * schools in Uttar Pradesh for the period 1^62-71 



Percentage Pupil4 ' No. of' Percentage 



Year 



enrolled (in thousands) 
Boys > Girls Total 



1962-63 
•,L963'-64 

1964-65; 

1965t66 
' \966\ei 

• 1967-68. 
1968-69 

■ "1969-70. 

• 1970-'^1 



4 041 ~ 

4 422 
.5 291 

5 46^'- 
5 927 

5 921 
.6-064 

6 514 
6 804 



4 3^)0 
1575 
'2 470 

2 547 

3 004' 
"3 259 
3-300 

3 786 

4 024 



5.341 
•5 997 

7 761' 

8 016 

8 931- 

9 180 
9 365. 

10 300 
10 828 



to corres- 


ratio 


schools 


schools in 




* 




rural areas 


acre OTOUD 








/ 53." 8 


44 


49,812 ■ 




59.2 - ■• 


4i 


52 645 ' 




74.0.'' 


50^ 


57 905 . 




. ■■74.3 • 


5.0. ■ 


58^438 




80.3 


% 53 : 


. 60 238 


* 


- 80. 4 


53 


;^60 564 




' ' 79.2 


56 • 






85.4 \ 


51 


- '61959 




' 91.5 


^ 53 


. 61 959 


90.5 

i — 



So\irce : 



India, IJational Cdimcil of "Educational Research .and Tr^inin^. 
Second all-India educational survey.: New Delhi, 196? . 

. Popul^^tion by Age. 
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" Development ^of the neh^ primary school ' . ^ <• - 

• • • . t \ ' 

The primary scho61 curriculum for Uttar Pradesh is sumnnrized belo\^ 



Regional langua^ . ' 
Second language 
Social studies ' 

• General science*^and agriculture 
Mathematics 
Craft 

Games and physical education --"-"45 
Prayers ^ 1 0 

Total 



45 minutes per day 



40 
.40 
45- 
45 
40 



310 minutds per day- 



• A jcypioal time-table is shown in Figure 6. Frona4;his, it will be seen that 
by planned use 6f the site for certain lessons it is possible to reducp the num- .^^ 
ber of teaching space's needed in the building. Such an arrangement would not, 
of bourse, be possible if the climate made outdoor teaching unfeasible. Refer- 
ence to the section of this report concerning climate ^yill, however^ indicate 
that it is usually sufficiently clement to permit- lessons to be held outdoors 
(Plate 5). • ■ " , \ 
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A a\o<A .nuwibfij^' ^cliools v\£6cUd> ty size. 

\Q\o\ iyj rural afe^s . 56,012 

o^ which 2 ol(?vs&room ■ 10,522 

3 das6roovi3'_^ l4,Ol& 

,A c\c\^roo\Y\ 10,053 

5 okssroom . 6,167 

> 5cl^s5Vdom_ 8,372 



300 
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% Education in Uvtar 



V Figure 6. A TYPICAL PRIMARY .SCHQOLvTIME TABLB (winter) 



, Period 


1st' 


2nd 


3rd 


4th 1 




5th 


6(li 


/ 7ih 




10 a.m. 
ly.li) 


10.10 
lO.S^ 


10.55 
11.40 


11.40 
12.25' 


12.25 

(6- 


r. 10 
1.50 


■ -1.50 
2.. 30 


2. 

3! .0 . 


/3.10 
/3.50. 


V 


■ P 
A 

Y , , 

E 
R 
S 


Hindi 


G.Soi. 
& 

Agri . 


Ma Ills 




<L : 

U 

N . 

C 

H 

* 

B 
R 

• E 
A 
K 


ELng- 
lish 




Social 
Study 


IV 


Hindi 




Eng- 
lish 


X • ^ ' " 






Gen. 

. «Sci. 


HI 


.Social 
^udy 




Hindi 


iVfgtlis 




lish y 


Sci. 






Maths 




Hindi 


Social 
Stud^ 


Count- 
ing and 
tables 








Hindi 




Hindi 
writ- 
■ ing 




Maths 





Pen(xls on the site and 
out of the building * 




Vlq.te 5. • The climate of Uttav Pradesh is usually sufficiently ^cT^ment 
' ' to permit lessons to he, held outdoors. ^ . 
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. Development. of the new'^primary school • ' * * ' / 

The: topography an4^climate of Uttar Piradesh > . . • 

' » / r ^^"^ * . . ' * 

. "Jlie lai<gest area djf the State is level,' well drained and cultivated. In 
the -northj;^ itVises into the Himalayas and includes such famous peaks as' 
I^Jaiida 'D^vi (7,3130 m). Many of the schools, the design of which is described 
below axe tuilt at^'eleva^tions of*l,000 m or more. Where the State borders 
central India, the dancf becomes rough and broken. 

, A' characteristic Uttar Pradesh is its nuniej^ous. villages^ many oi . 
which are. crowded high on the debris of bldei; sites, "making it, difficult to 
find'^^pace for the primary school within the village setting; New schools 
, arfe thus sometimes built just out3ide.the older villa'ge- sites. / ' 

\' 'Tlie climate, except for. the Himalayan areas of the State, is hot and 
dry' Temperature in the plains ranges from 30-46' degrees centigrade and 
aVnual rainfall from 762 'to 1,118 riim. "-^The rainfall is, monsopnal and heaviest 

. ia the months of June, July and August. Data on the mean nuhiber of rainy 
\ days for a fe\y selected stations are given in Figure 7, on which are also 
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^ ^ Existing-^school building 

marked the school holidays in the State. Figure 7 also indicates the mean maxi-^ 
mum daily temperatures for each month'bf the year. It will .be concluded that 
for those months of the year during which schools are not; on holiday, teaching 
and learning outside the building on the school site is quite practicable - a con- 
clusion that IS well borne out by local -practice as indicated in Plates 1, 4 and^5. 
The clement climate during the school year was.phus a significant {actor con- 
sidered while developing the new schools. [ » 



Existing school building » • _ . , *^ 

Standard plans lox school buUdings ,were developed in Uttar Pradesh 
as. early as 1931. there were two basic plans which differed only in regard - 
to thejr roofing pattern. In the year 1948 Jthe .designs were xevised. "The ' / 
new plans had larger teaching spaces and no longer 'ihcli:ded a. teacher's, 
residence/ store-room and kitchen as did the previbus standard designs. 
For reasons of cost and scarcity of materials during the immediate post-war " 
years, mud walls -and local clay tile roofs were adopted as- a Qonimon pa't- 
tern. ' Certain other modifications were also introduced to Jsu^r local conditions 
For example, in western and central UrP. , mud-roof^^ were found cheap andj' 
convenient to construct." In the hilly regions of the State, galvanized iron roof§ 
were found suitable and stone- in place of mud walls - were easy to construct. « 
The width of classrooms was also reduced by two teerln^the'iiew desigi due to 
scarcity of wooden rafters in lengths of more than 3. 05 m. Later it was found 
difficult to maintain/these resulting temporary^ buildings and, with the pass- 
age of time^ many such schools deteriorated and beca^iie unserviceable. 

In^i957 the standard plans pirep^red in 194,8 were revised^'in consultation 
with the Chief Engineer of the Public Works Department of Uttar Pradesh and, 
as a result, six types of design came in use. These .schools have'^one or two 
teaching spaces. Tliey iisually comprise ^ r 

'1. A classroom space 3.66 m. wide; 

2. 'a' circulation space 44 m. wiWe in the front qf classrooms ; ' , . 

3. Extejrtial brick walls 35 cm. thick; 

4. In the pla'ins>a roof in re-inforced brick or -re-inforced cement 

• concrete and in the hilly regions stone walls and pitched roof • 
with galvanized iron sheets; ^ 

5. The foundation depth is 'usually a taetre with a 30 cm. thick 
concrete base- 



A typical example of one of these schools is illustrated in Figure 8. The 
teaching space in the exaniple shown is 58. 7 % of the area of "the building while 
the circulation space is 30%. Though the windows provided in the school are 
adequate, their disposition is not judicious and the flighting in the teaching 
spaces is not unifor-m. — -- — 

/ 
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. V " « ' : ^ V Researak ^xnd dev^lorment 

s*" ^ •* 

These schools are 'basic^ schools. Craft work and education- thfoifgh- 

activitieb are the .main-objectives of the curriculum; which requires group 

work in variqus ^oup sizes' in additib^n to occksidnal former teaching. The 

3.6'5m. span of t;he teaching spaces restricts the performance of such activi- 

'aes. The length of the cjassrooms alsoVreates problem's such 'as difficulty in r 

seeing the chalkboard. for children at the "back pf the class. Audibility , also is 

. a problem due to the disrvhce between the teacher^nd tfte farthest child, the 

height of the classroom is"generally about 3.5 metres which could cqnvenieridv 

be reduced to 2.9 naetres witltout affecting thermal comfoirt. ^ 

The school in the rural area iB the ^aiaj^entre for Community functions 
and activities.: Jt is used as a.meeting place 'by^the village Pan chayat^ as a 
reading room and as an a'dult education centre.. It is also ohen'usred as^a place 
for acconimodating marriage ^.parties. These various functions need flexible 
• spaces which the schools lack. ' ' " | . , . , < „ 

^ In practice the schpols have survived in their present form because , the 
methods Of tea^cliing are by 'chalk ^md talk'j and becfi^^se there is no oilier 
place for community aqtiyities iii'th^^Aalla^^. ' Future ''Schpol? neetto provide 
functional facilities in order to help imi^ii)ve the Jgyaiity^ of education and to* 
meet the varied commurtity ne.eds.. ' ' * ^ ' > ' 

In recent years the ,cost o£ material, labour, and thus construction hale 
risen rapidly while the fifiancial allocation for construction of schools has^re- 
0 -mained the same during this period of rl:>ing pricfes. The result has beert that 
a-number of schools on which' construption has. smarted have remained incom- 
plete - often roofless or lacking door^, windoy/s,, floors and sometime? walls. 
Wliere schools have been completed, the materials Ixavfe^often been poor and 
the workmanship hurried. The result is heavy mainte^-ance cosns eyery yeai. 
As -there is usually no money for maintenai^ce, the buildings deteriorate very 
. quickly. ^ ' • ^ ' . ^ ' \ 

To suhimarizc., it may be concluded tljat the design the older'schcols : 
1. Does not adequately serve the e'ducatiohdl .purpose ; . - 
,2. Does not motivate the, teachers fco-<idopt new teaching methods; " • 

3. Does not provide the sort of facilities for. the students to learn 
through activities ; . ' . * 

4. Does not have a rational distribution of arcia as between teaching • , 
and ^on-(eaching spaLces ; " ^ . • / , 

V. 5. Does, not serve .comrnunity needs ; ^ . < - 

s 6. Is* not suchnhat they * can be built, cheaply. 
Research and, develo pment - , ^ ^ j 

An assessment of the situlation outlined above led to the conclusion that a 
new ^approach to the design and consfruction o^ primary schools^W^s needed iii 
•UttarlPradesh £nd, moreover, in view of the scale of the construction program- 
me, that Its management w6uld:;require Velry careful, planning if there was to 
be anV.real hope of successful Implementation. . * 



\p^v^1opment is^f the primry^ 'schohl • — n I 
' ; . .V ' ' ,\ ^ ^ - ''-^ ' ; 

-It was thus decided to prepare new primary school designs and, in. view, 
of the repetij^ye nature of the programme in whicti dver 5, 000 similar schdol 
buildings were to be constructedT^to evaluate all design ideas through thereon*- 
struction'of full -size*, prototype school buildings. The Central Building Rej. 
searth Institute with its design specialists, various building/science resource 
personnel and v/orks^ops for prototype construction, was an agency, obviously 
.eminently suited' co uijidertafe this work. t * \ 

The Utjar PradesH Education Authority set ouS it,s ideas for the new* 
priiTiary schopls as iollows^:, ^ ' ^ * - " 

Jl Initially, each school would liave two teachers and later five ; 1 

\ '2. There wolild. be 80 children in each school in the iirst placfe but * 
/ later .the school would be able to expand ta 200f places ; * 

3* The internal^ space should be adequate for thei basic education 
^ , foreseen in* the curriculum-; 

*4. Internal spacp should be supplemented. by outdoor teaching space ; 
. 5-. A' cooking space should .be pi^o^ded fJr mid-day meals*; 

6. .There should be^ficilities for a teacher to stay overnight in the school. 

'rsJo cost limit was. prescribed, but the Education Authority wa-s emphatic 
.in its requirement that the new;,school .should be as^heap as possible and cer*-" 
tainly cheaper than the old designs. In the^Gentfal Building .Research Institute, 
after a preliminary 3tudy'of planning si>ecification and i:ost analysis Rs. 8, 500 
was regarded as a reasonable' target cost for ttie buildijrigand site works. 

Because of the* require ment';that the initiil tiuilding'^shpuld comprise two . 
classrooms with a possibility, if'the school-going population justified it in 
future, of expansion to^ a tnree or five classroom school, it, ^as decided to de- 
sign a^uilding that could be" built in, s targes (Figure 9). The plan of the^ first 
prototype is sh^wn in 'Eigure 10. Each teaching space is. sufficient for 40--^ 
-cnildren and tv/o of the spaces are separated- bjTa mpvabre partition. Chalks' 
b6ards^^^5splay areas^and storage^ spaces are^provicjed as well as a deep cup- 
Board- qum- kitchen for the teacher ,to\use during an overnight stay in the 
^chooL^ Ventila.tion is ensured through tlie provision of . pierced grills in. the 
walls. At those parts of the rooms farthest from the windows, a dissk top. 
illunlination of 150 lux was calculated. '^^ o ' • « * 

r. * » 

^ Ohxhe site, a double- sided chalkboard is provided for 'outdoor teaching 
and tliere is a small open kjtchen,^a hand operated water pump and a urinaL 

CQnstructlQnal design of the prgtotype ** 

The need to-<^mplete a construction progratnme of over 5, 000 two- 
. classroom school^ ln a period of three years, and at a variety of sites of either 
easy or difficylr''S^cess, ,sugg&&"^Qd th^ use of .constructional, techniques which 
permit ^jt^xy irapid 't?uilding. Equ^S^important was the need to use local 
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Construational design of the pi>otQtype 

Partial prefabrication seemed to provide a possible answer. Although the 
prefabricated constiuction technique is not an.unknown concept, in the context 
of developing societies,- the importance of such techniques lies in simplifica- 
tion of costing methods, joint details, and erection methods, thus minimizing 
the use of skilled labour. Tue techniques were tri.6d, guided by the following 
considerations. . . 

L. There should be a minimum number of standard components ; 

2. Where concrete components \yere to be used they should be sii^ie 

to cast, thus reducing, the need for skilled labour; ^ 

3. As many sites were accessible only by bullock cart,, tVe components 
should i)e designed to fit this mode of transport; 

4. The components should' be light eaough for manual handling into, 
position in the building; * - , ' 

5. Joints between components should be as simple as possible. ^ 
/ . ^ ' ^ 

The- initial design of the first prototype is shown in Figure U and 
Plate 6, and the following i&*an outline of the specifications-: / 

: -Foundation : Pre- cast concrete pocket footing to column 

with strip foundations to. external walls ^ 

Damp-proof course : 1" cement concrete ^ 

Columns ' ; Pre-cast, reinforced concrete^ 

Superstructure : 9" brick wall in mud, mortar and 

cement plaster both sides - ^ ^ 

Floor ' : Concrete or brick 

Doors and windows : Prefabricate steel frames, woolden doors 
, . , and window shutters 

. Roofs : -Pre-cast truss*with asbestos sheet covering s* 

Finishing Painting on woodwork, white wash/ colour 

. wash/brick pointing. 

Plate 7 illustrates the method of ro6fing. ^ , 

. The above constructionaj^ techniques and specificationB were arrived ^at ^ 
.after a detailed analysis of ciost and specifications of variSus alternative 
schemes. For example, Table 3 shows the cost comparison of roof trusses 
with sheet as covering material. Lilcewise, a comparative cost ajialysis of 
various alternatives for different elements was made to arrive at the most 
economical solution. 

The cost of the school at each of. the three stages of Cbnstruction was 
estimated and is given in Table 4. (Tables 3 and 4 appear on page i^O). 
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Plate 6. The fvrst p'rqtotype. 




PlaU 7. 



The, method of roofing the first prototype - an early • triaU 
The pitah adopted -^^.^^^ prototype- was lower. 
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Develoment of the' new primary school 

^able 3. Cost comparison of roof trusses with sheeting as 
covering material (span 6. 56 m) 



• 






Cost-ih-(Rs) 01" 




% saving 














compared 


run ins/ 


.Spacing of 


x-ifd cn 


"Purlins/ Cost/M2 


to wood'^n 




xvccipcrs 


trusses 


^russ. 


Reapers 


(in-Rs)' , 


* kingpost 


. 'A 








per Bay 




truss 


Wooden kingpost 


Wooden 


2.44 .m 


334.dl 


494. 22 


'44.1 a 


- 


truss 




(8* 0" c/c) 










Wooden truss 


Woodea 


0.61 m 


127.22 


28748 


36.15 


18. 1 


(Kerala type) 




(2» 0" c/c) 










'Pre-cast.RCC 


Pre-cast 


'2.44 m 


247.17 


294. 86- 




40. 2,: 


scissors' truss 


RCC 


(8* 0" c/c) 










Composite truss 


- do. - 


2.44,m • 
(8* 0" c/c) . 


230.46 


294. 86 


25;.80 I 


41.6 



Table 4. Estimated costs of each phase of cbnstruction and 
cumulative costs of first prototype schools 



* Stage ' 


Estimated cost (Rs.) 


Total cost (Rs. ) 


First stage 


8 500 ($1,080) 


8 500. ($i; 080) 


Second stage 


4 000 ($ 540) . 


12^00 ($1,620) 


Third stage 


10 500 ($1,417) 


23 000 ($3,037) 

^ 



Note: Figures in brackets are the cost in US dollars at the time of " 
drafting this, report. 

The final cost for a 200 place school would^thus be Rs. 115 
($15.52) per place. ^ ' 

Prototype- construction 

Twelve school buildings*, four in each of the districts of Lucknow, Unnao' 
. and Rai Barely, \Vere"1:onstructed as the^ first prototypes. The pre-casting work 
was done at district headquarters, the schools were located within a radius of 
^ 16 km. from each of the casting yards. The construction was organized-depart- 
mentally. On an average, each' school was completed within 35 days and the 
average cost wa§ Rs. 8,100. 

^ 

. Adverse reactions were recorded from the villagers, teachers,, students, 
officials and other general public and are given in Table 5. 

• 34 *■ - . . 

- ■ 30 ' ■ 



ERIC 



' • ^ Prototype QonstpuQi^ion 
Table 5. Commenis on the first -pruiotypes 
Source ' - ' Nature of comments \ ^ 

Teachers Thermal discomfort; noise disturbance through the top of the - 
partition 0' 2" higln; indej^endent access to each classroom de- 
sired; asbestos roof was considered* temporary structure. The 
built-in cupboard, it was suggested, should be replaced l^y a / 

storeroom, which could be, used as schooLstorage; space also. 
— . ^ II- ^ — ~ 

Students Thermal discomfort; noise di^url^ance through top of partition. • 
Independent access required to^each class. * a 

— : ^ f\ r~ 

officials. Asbestos roof not liked as they loolced temporal:^, and liable to 
be damaged by students -thus requiring more maintenance. . 

Villagers The same cQmment as officials 



The other constructional design criteria had, of course, already been 
met. Plate 8 shows that the. roof components could easily be^ carried by 
bullock cart, while the ease with which tlie roof components could be man^ 
'handlQd into position is shown in Place 9. , ^ • * , ' 



Developrrent of the new^,ryrimary school 




Plate 9. Man-handling^ .the voof aomponents into position. 
Adjustment of the prototype * ' *>• 

There followed, 'as a result of the initial experience with the 12 prototypes, 
two further adjustments: the first took into account the comments made by the ' 
local people using the school. A concrete flat roof was provided, a separate 
entra.nee was arranged to each classroom and a larger storage room replaced 
tl]e small -space arid kitchen. , « ' O 

« 

»The complaints abouf^i^e over the movable partition were resolved in 
a way whjch were well illustrated how. the Research resources of the Central 
Building Research Institute could bo brought to bear on problenis. In the first 
prototypes, as has been seen in Figures 9^ and 10, the chalkboards were placed 
ai opposite ends of the two classrooms. The acoustics specialists of the Insti- . 
tute,, after taking a series of measurements, found that interference, as be- 
uveen one class and the next, would be considerably reduced if the chalkboards, 
and thus the teachers, were arranged back to back on the partition d-vidiifg the 
sixices.^2 T^ig adjustment was thus also incorporated in the second prototypes 
of which the arrangement is sftown'in Figure 12 and Plate 10. * ^ 



12. 



Choudhury,' II.K.D. , Sound' diffraction ^around movable partitions in 
' teaqhin^ space^:^ '^Educational Building Report Ko, 1. Bangkok-, 
UaesCij/ 1973- 
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Development of the new pH^dxy school 




Plkde^ 10. > Interior view of second prototype showing centralj^ back-to- 
back chalkbgards and flat roof. ^ 



1 



But a study (\t the roof cortstrOction using* inverted composite trusses, 
each with two steej^tension and three concrete compression members showed 
that erection was an excessively tin^ consuming activity, adding substantially 
to. the costs of what, otherwise, was a very ch^ap way of spanning the class- r 
room space. * Effojts 'were therefore 'made ^o j;educe the erection time and 
thus the cost of this element of the roof. The result, which is shown in Blate 11„ 
is an extremely neart, light-weight, Welded steel trus^ which, hoisted into place 
by four labourers in half &n hour, reduced hiy Sg hours the time taken'S:o scaf- 
fold for and assemble the'toffiposite truss. 

The third prototype, in fact, incorporated the following cHanges fxom 
the first: *' * -^^ 

\ i) asbestos pitched roof replaced by,a flat, pre-cast concrefe 
\. chajinel roof on prefeibricated weldedl trusses. 

f ii) the pre-cast reinforced concrete columns and column bases ' 

where dispensed with in favour of bride, block or stone work - aa \ 
locally, available. * " ' 
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Adoustment of the ■prototype 




Plate 11, The final solution to the 'roofing problem using a welded^ 
light-weight^ prefabricated steel tn^ss. 

iii) the movable partition was replaced by a free-standing brick 
partition with chalkboards on both sides thus changing the quality 

^ of the" building from 'flexible* to 'adaptable*. (^-hig ^as due to 
tlie very high cost of tiniber and the comparatively Idw cost of 
brick work in Uttar Pradesh). ' - ' 

iv) a large internal store was provided in lieu of an external kitchen, 
v) two doors were provided instead of one. , 

The details of the third prototype are shown in Figure 13 (page 36). 

The quantities af materials and labour for one such school building is 
sliowii in Table 6. This forins, about 85^% of the buiiding'cost. The remaining 
15% of the cost i^ consumed' in D.anspOftation, casting platfoifm and moulds for 
the pre-cast components and other minor materials. 

The costs 0$ the;tbird prototype varied, of course, slightly from place to 
place anid the costs at^eight selected dfsti;icts representing eastern, central 
and western zones 'of the^State are given for purposes of comparison in Table 8. ^ 
Annex I indicates the way xn which these costs liave been buUt up as, for^ 
exa-rfiple, a channel unit. ^ (Annex I appears on pages 68 and 69). 

From Table 8, it will be seen that the average cost per school is 
Rs. 8,319 or Rs. 104 -(US $14) per s tudent ^lace of 0.74m^. , , ^ 

13. Definitions suggested by OECD. "Adaptability" .is essentially, large 
magnitud4/low frequency change while "flexibility" is defined as 
' ^ low mag:nitude/high frequency change. • * 
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\. ^ . Adji^c'i'^mnt of the grotoiupt. 
Table 6- Quantities material Aaix)ut per scho'ol 



, - Item • 
. «. . t- 


''^Unit -• 


Qty 


, j^'lateriai* ' ^ 


^ ' " • - 




^Bricks 
Cement. 


no. 


19-000 ■ 


'^tons ' 


5.1 ■ 


Steel ^ ' 


^ quintal (100 kg) 


.6.91 , 


Cement aggregate'*- 






Sand 


cu. m 


6.80 


; Unslaked lime • - 


quintal (100-kg) 


.7.62 


Surkhi; ' ' 


■ cu. m \ 


3.44- 


- iiTTiDer 


^ pu. m , 


■ 0.2; 


* 

Labour ^ 




« 


. Skilled \ 


•man days , 


97 


^' Un^gkilled ' . 


riian days > 204* 



It is useful .to compare this cost with. that for the construction of prijnary 
schools in other countries^of the regibri such a comparison is shown in T^ble 7. 

Table 7. A comiparison of the cdst per -unit a^rea- of primary , 
. " • ' school buildings in the Asian cegioA • . ' . - 



y 



Country 



Cost -per sq. 'metre of ; 
* primary schbpl construction 
' • .- in U.S. \ . . 



India - Uttar Pradesh 
-3rd Prototype 

Indiat" ^ Kerala Istate . ' 

Iran /. ' ' 

' , Indonesia - * , 

Malaysia 

'■ Pakistan ■ 

• Sri Lanka - 

Thailand' t 



■ i4\-m . 

.18 .1.0 ; • 

■ 70. od ' 
21,30 
52. ob' 
32. 30 

, 53.30' 
' 60. 00 



Mean cost for region 
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* — \ * . " , V(friaHon$ in the final design 

Comparisons of this sot't, must, of course, be qualified. Different costs 
of labQur, different standards of *cdfistruction aj[id^^^ all affect the CQSt- 

per-unit ar.ea. The Table; may at the ve^.least shovf that it is possible to 
build a brick s'chppl witi^ a spimd concrete roof v%y cheaply indeed - provided 
that costs are analysed .aS^j' through successive development of prototypes, 
reduced to a ievel compa^le v/ith the target budget. » . / T »^ " 

AvL internal . cbmparison, With am equlvatent "building usmg traditional 
methods of construction jls, of course, valid. from alL^Viewp6int&.' Tablfe 9 ^ 
* compares the costs of tjie construction oi the.^ third prototype with .a similar 
school built uusing the traditional construction, of Uttar Pradesh. 

•- ' 

Variations in the final design . ^ . . . * - - ' 

\ Two factors have led to a considerable" number of variations in thd final 
design depending upqn the site at whicb each schooLis cj3nstructed* The first 
aiici major tjfpe .of variation is that connected with climate. As has been men-^ 
tibned tfq j)age 20^ flie^'lState of Uttar Rradesh', while in the main 'comprising 
level, though often rough and broken land, includes 'along its northern border 
some of th^ mountainous Himalayan country where schools^are* often built at 
elevations of 1,000 m. or more. In these mountainous regions, not only"' are ^ 
temperatures .much lower, but in winter, there is usually heavy snowfall. ^The " 
type of construction used in such .situations has thus to differ from that of thp 
plains.. Figure 14 illustrates how, while retaining the main fearures of the ^ 
plains .school, the school for the mountainous a^eas has been adapted wit^ ^ 
sloping xoof, more effectively to drain away the water from melting ^now a. ^ 
with thick v/alls to help retain Ijeat in cold weather. 

"^Xhe second type of vari^ion is found in almost 4II schools in the construc- 
tion programme./' As is explained more fully in Chapter Three below, 'those 
responsible for construction on individual sites are.required to keep the cost of 
each building within a prescribed limit* Sometimes where mud bricks for wall 
panels ar^ not readily available, concrete blocks, stone or burned bricks may 
be' used. * ' . . ^ 

The open grille work in the classroom as well as the large grille in the 
sheltered space may also vary, depending on the materials available locally, 
but whatever variation is made must be such that the cost limit is not exceeded. 
The only constant features of the buildings thus, are the prefabricated elements. 

Plate 12, taken on a typical, 'misty day, shows the design variation for 
the mountain regions, while Plate IS shows a school in the Himalayan foot- 
. hills 01 Uttar Pradesh' in which concrete blocks have been used for wall panels. 
Plates 14, 15 and 16 sTiow the completed primary school in its (more normal) 
village setting in the plains. -^^^ * ; 
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Plate 15. 



de^/iil of the ^back' of the building showing large ^toixxge 
space and screen to sheltered space.' ' > 




Plate 16. School in the plains with developed site and landscape. 

■ 49 



44 



ERJC 



/ • 



CHAPTER THREE 



.. MANAQfeRlAL ASPECTS' OF THg CONSTRUCTION PROGRAMME 
Background 

^ ' After jthe, adjustment of the prototype, the Government was satisfied that 
the design dnd cost criteifia had been mfet. The problem then faced was that of 
arranging fox: the construction of 5,500 schools in a three-year period with a 
budget of Rs. 50,000,000 (US $6. 75 million) available for the purpose. , The 
Gove*mment released the funds to the Zila Parishads (the agency responsible 
for the construction of schools in the districts) with the instructions to adopt 
^the plan And cost ceiling of Rs. 8, 500 set by CBRI. The Zila Parishads found it 
difficult ^^to construc^ schools ^within the cost ceiling. The cost of the schools 
ranging,' on an average, 25 to 40 per cent more than the prototypes. The other 
specific' difficulties faced by Zila Parishads were T 

aO They were not geared to take up time -targe ted' construction on 
/ a mass scale d^ue to time- consu-ming administrative, financial. 
I and constructional prqcedurjes and non-availability of adequate 
* technical staff r 

[ b) They were still not fully convinced of the economy of largeo- 
scale design and construction technology evolved by C^RL ^ 



c) There were many priority projects already in hand. ^ 



It is worth mentioning that the procedural aspect of project ijfiplementa-^ 
tion was one of the main reasons for large backlog in primary school construc- 
tion (Table 1, page 13). It was',^ therefore, implied ^that the Project could nat be 
earned through by Zila Parishads successfully. Even if these. problems could 
be solved, it was clear that due to the cost of construction, the physical targets 
wilj bfe reduced by 25 % to 40 %. ' ' • ^ , - . 

Under the circumstances, tlje alt(|rnatives were (a)|to defer the project - 
this was not desirable due to pressing need for school buildings; (b) to allow 
the school's' to be constructed, as in the past, withjall possible risks that the 
previous experiences would be repeated ; (c) to involve the CBRI in the planning, 
programming and execution of the project. Though it vjas clear tha^t CBRI i^ 
not a construction age;icy, it was realized that unles^s^ the challenge of construct- 
ing schools was taken up by CBRI, the benefits of research wotild not avail- 
able. The solution to these apparently insuperable difflci^ties was found oy 

arranging for the CBRI Roorkee'to undertake, the wofi;* 

* • 



A ■ / . . , • • • 

y^he CBRvI icf a Research Institute under the Council of Scientific and 
Inda/trial Research (C.S/L R. ) which is an autonomous body financed by the 
Government of India.' Funds for the activities of the Institute are received from 
thfe CSIR-and the Instit^ute functions within the ^framework of the policies, rules 
^nd regulations of the CSIR. The programme of research activities and the 
budget of the Institute axe controlled by an iExecutive Council, the members of 
pv.hich are appointed byl^ie CSIR. The recommendations of the Executive Cpun- 
cil are considered and approved by the CSIR before the programme of the CBRI 
i's implemented. The InsfitiiW is headed by a Director, who has been delegated 
ad^qliate financial and administrative powers to run the Institute effectively and 
to implement its research programmes. 

4 

What is of great importance in the present context, however, is that the 
CSIR has provision to accept schemers financed by outside agencies. including 
Government Departments and State Governments, if these relate to research 
or development activities being carried out in any of its constituent National 
Laboratories or Institutes and for which fecilities exist in these organizations. 
The fundanientar condition of acceptance of such schemes of work financed by 
outside agencies is that they sKotdd have ^ bearing on the research and devel- 
opmental activities of the Laboratory/Institute concerned. There should, more- 
over^: be no financial involvement of the I^aboratory/Institute whe*re such 
'^schemes a^e undertaken, all expenditure being met from the funds, received 
from the agency. In incurring expenditure on such projects, rulejs,, regulations 
and instructions issued by C'SIR from time to time h^ve to be followed and 
accounts maintained according to CSIR rules and procedures. Any variations 
that nee\{ to be adopted for the effective .execution of. a particular .project re^' 

guire the/ approval of the CSIR. ■ ^ , 

\^ t ^ ' . 

The request of theJjov'ernment,of Uttar Pradesh to tUe CBRl'to undertake 
the construction of primary school buildings in the S^te with funds to be pro- 
vided by the Government of U.P. was considered by the .Executive Council of 
CBRI at its meeting held .on the 5 September 1972. The Executive Council 
recommended agceptanc? as a sponsored project in view of the fact that it 
would introduce the development work of the Institute |b the interior villages of 
the State with possible -fextens.ion subsequently to cover the entire country. It 
also approved the creatio'h of necessary posts for the project. "The recomjnen-. 
dations^of the Executive Council of the Institu'te were subsequently approved by 
the PSIR and the Director of the" CBRI wa^ authorised, to accept .and start 
the project, - • ^ . . ' ^ - 

* . ^ 

Tlie specific difficulties to pe overcome were as follows : 

iX'The normal Government rules and jDrocedures for construction pro- 
grammes were time-consuming, especially those rules relating 
to finance and adniinjstration of projects, and in no case could the 
• basic principles of the rules be ignqrea: 

ii) There was no set procedures or rules to ad^minister projects with 
limited funds for 'which time targets had to be achieved^ 
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iii) Government building projects were bV rule, required to be under- 
taken by contractors on the, basis of competitive tendering yet, as 
most of the building sites were likely^- to^be in remote and often ab 



most inaccessible \illages, with ^difficulties of procurement and* 
transport of materials and labour, few co'tatractors would be wUlin 
to tender for the works and then only at prohibitive prices. - 

iv) Suitably.experienced ,persoiinel to control p^c^jects within a time 



limit 'were not readily available. 



' Objective of the project . * 

The project as is clear from the preceeding chapters vs the:6nd-produet- 
.of research, carried out by the CBRl, on the niajpr aspects of buildings,,, and- 
•hence it is mainly an Implementation of rej^earch on a la'rge sCB>le, rather than 
a construction project' per se. ^' \ * . 

In view' of the nature^f the project and .its* socio-economid impact the 
broad objectives of the project include: 

a) To create awareness in the public* and the professionals in the 
^ cost control techniques of the CBRI, so than they become a 

construction practice., 

b) To create agencies at State and local lev^ who could goritinue the\ ^ 
activities after the CBRI has. withdrawn from the constriiction work. 

c) To plan, programme and execUte the projectdii such a way that^the v 
local population obtains benefit of employment. opportunities. 



G . 

O 



^ d) To create opportunities for local unskilled or semi-skilled peoiDle 
to improve their skill- while working witih train^'d- staff of the pro- 
ject, thereby adding to the stock pl^skilre.d personnel at local leVel. ^ 

e) To create general interest and to associate ^the people with 

developmental activiti'es in rural areas. . • ^ 

The project was planned with the above objectives^^^'' ' - ^ , " 

0 

The management cominjittee • . 

In view of the direct involvement -of the State Government df Uttar 
Pradesh m the building programme as well as the very large sums of money ' 
that It was planned to invest, and in order t^ have a better co-ordination with 
the State Government, the Director of the Central, Building Research Institute 
decided that the project should be managed by a 'Management Committee' 
comprising the following members: " 

The Secretary, Education [Department, State Government of Uttar Pradesh. 

The Director of Basic Education, Education Department, dt^ar Pradesh.. 

The Director, Central Building Research Institute. Roorkqe, U. P. 

The Co-ordinator of the School Building Project (SBP) - the author of 

this Report. ^ 52 ' 
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XoKager^Mi. aspects 

The Committee's functions, which are subject to the ^overall approval of 
the Executive Council of iCBRI.an^ of the CSIR, are to exercise proper, con- 
trol and check on the activities^ the projict. All policy, ^ecutive and 
administrative matters cpnnectejd with the project are reported to and con- . 
sidered by the Committee,, As the project developed, the Committee mqt . 
'for cohsultatiori's a^ ^nd when <:\eeded.' I 

Hagning the project ^ ' T ^ 

Planning involved^ in the first instance,, consideration of the^ways in^ ? 
whiphjhe total building programme for the '5,00tf oj more schools could be 
iniplemented in a period of three years- What organizational structuire was 
neede^ at the executive and operational levels to achieve the programme target? 
What would be the hierarchy, of cpntrol to ensure not only that large numbers 
of' buildings were constructed according to pre -determined time schedules but, 
equally important, that they did not exceed the very vigorous cost targets which, 
exjx^rience with a^very limited number of prototypes had shown, was feasible? 

iif,the event, the decision problem was solved ty use of the 'working- 
backward' vprocedure. Ovifer 5, 0S(Q^schools had to be constructed in a 
perjiofl of three years for a sum of Rs. 50., 000,000. The schools had, more- 
over:, to. be^ijuilt in 51 of the 54 educational districts of the State, ' 

• On an annual •basis, this would have mpant either working in^about 17 
districts per year for three years or constructing over 1, 785 schools per year 
in^ selected districts for a t^ee year .period. A combination of fhese two 
targets which took into account' the terrains, the Focatidn of CBRI (near to 
which' it was/ poss^ible to build nipre easily than in iremote places difficult to 
conCrol) and several other xeasLnp \i.nich necessitated the construction of * 
schools simultaneously in all the regions of the State resulted in a plan for 
construction as follows \ ' 

Year I : Work in 20 districts (about 2, 000 .schools) 
^ \- Year II : Work in 18 districts (^bout 1,900 schools) ^ 
' Year III r Worl^ in 13 di^^icts (about 1,200 schools) ' 

Total 51 districts (about 5,000 schools) 



The phasing by districts is shown in Figure 15. 



1^. Julian Feldman. "Organizational decision making". In: Handbook^ f _ 
organizations. Ed. James 'G. March, Chicago ^ Rand McNally, / 1972/ 
* p. 6lif-6U9. ^ . • 'V - - 

1% .ne ,ri^pgrainine did not extend to the inner Himalayan districts of ' 
' 'v'tta;- Kashi, CJ|;iamoli, and Pithoragarh whiqh are -remote, 'have a 

iistinctiv^j population 'distributj^on and inblude the highest of the^ 
peaks in Uttar Pradesh - these districts requir^^ unique solutions 
to their educational building problems. * » "n^ - 
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Districts vx7tiKicludcic( t 

Yc^r 2. 
Yc^v- 3. 




Once, the programme ha^ beeir divided into phases and the quantum of 
work to be achieved annually had been established, it \yas possible to work 
further forward and desi^ the organizational structure to dealvitha single 
year's programme. . 

The first i^hase oi{ about 2,000 schools in 20 education districts\meant an 
average of about 100 schools per disdrict and a district programme of over 
three quarters of a million Rupees. ($115, OOCJ roughly). This, it was decided, 
could be handled l3y one team and the district thus became the organizati'bhal 
unit on which the entire operation was based. However, as it seemed likely 
that work could not commence simultaneously in jgill distficts aronce,'they were 
grouped in threes such that, while* construction was to be in progress in one 
district of the group, pre-planrdng for construction was to b^ in progress for- 
the other two. Phe'skeleton of the organiza^tional hierarchy was thus developed 
as shown yi Figuii<^ 16. The next question to be considered was its staffing and 
organization at the executive levQl'. 
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• Executive orj^nization 
/ ' ^ 

* * Although the project now formec^one of the (Tentral Building Research 
In^ntute,\s reseaprch^and development activities, its interdisciplinary character, 
.coupled with it;;s vqry large budget and separate Manajgement Committee, . sug- 
gested the need to deal with-it through a new,, albeit te^mporary, Division of the 
Insatute. It was thus 'decide'd to create a new establishment within CBRJ headed 
by the Deputy Director wno \vas designated Prpject Co-ordinator^ The project 
c(}-ordinator is responsible fox planning and directing the execution of the works 
In the districts and for lo/jking after; the day^eto-d^y administratioij of the pro- 
ject. He is assisted on the technical sid^ by an Assistant Director and on the 
adminiSitrative and accc/unts side by an AdWnistrative Offib'er and Accounts 
Officer^ ^ith a minimum complement of sap^rting administrative and accounts 
staff, it was also decided that funds, received for the es'tablishnxent and super- 
vision charges of the project should be maintained in a separate account in the 
Sti^te Bank of India, University of Roo;:kee Branch, Roorke^ , to be operated by 
two. Officers of the project. This enables quick payments to be made and feci- ^ 
litates the rhaintenance of accounts for the project. 

Under the control t)f the Project Co-ordinator, Senior Scientists Jrom the 
Institute wei^e placed in charge of groups of districts with the. necessary admin- 
istrative and financial authority* delegated to them. Each Senioif Scientist was 
assisted by an accountant and .clerk maintain the accounts at the headquarters 
off ice of the'^oup of districts* Each distfic.t-\vas in Charge of a scientist. 

I ^ ^ ; : . i . 

16. r*he staff of the Central Building' Research Institute are^ organized 
nierarchically- downwards as 'follows: Director', Deput^Director, 

* . Assistant Directors, Senior Scientists, Scientists etc. 
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\ ^ : ^ Executive .orgfinization 

^ The organization at, district -level was as follows^ 

Scientist ' \ ' - responsible for the district Construction \ 

programme. 

Assistant ^Engineers r' one in .charge of each -block/ in the .districtv 

, - ^ '-each district having several 'blocks'. 

• • • \ ' 

Overseers ^ one inxharge.of from five to. six. schools in at 

\ . . block, each block having several overseers- , 

, Supervisor of Work^ - orie'in charge of one or twa schools, there being 
^ several responsible to'^each overseer. ; 

The staffing sipuation is s^ummarized in Figure 17. The figur'e represents, 
of course, the theoretical organizational concept and its realization -had, as- ^ 
will be shown below, to be modified depending on the staff that could actually^ 
be recruited, 4' • '4 



FiaoEX- IT /The. ty.e.ay(\^e^prc^(^^^ 

PEOjECT- c6-0eDlMATOe 
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:^:anageHal 'aspects ' ] . • ' 

Development of the operational organization* ' ' 

The "Project Office opened in September 19:^2^ the Project Co-ordinator 
assuming duty with on^ Administrative Officer and one Assjstdnt fo^' the Office. 
Work at once commenced^ oa : / - ' " 

i) the planning of priorities; ' 

ii) location of districts to* be dealt with in the first year;' 
; ; . ,\ ' - . • . , 

iii) fulfilling staff fequirements ; / - 

iv) j>repara^tioi] of guidelines for supervisory staff and instructions to 
be followed in relation to work activitiesnn the districts; 

v) preparation of a scheme for preliminary training of sraff in 
the methods of. construction ; , , 

vi) liaison with the State Govfernmenf and District authorities for 
^assistance in the procurement oflbyilding materials and handing 
. , over of ^ sites for construction ; . * 

r ' • • ^ * ' ; ^ 

vii) preparation of the project budget with reference to staff 
.requirements and funds receiving; 

viir) -formulation of guidelinog for observance of financial* rules 
and^ regulations ; , ^-i- I 
\'. \ ^ ^ 

IX) compilation:of a! simplified manual for wprks and purchase procedures ; 

%) drafting service conditions ol.staff service; ' ** " 

• XI.) openrng^^Qf^nk accounts, for tlje project funds. 

These were herculean tasks^and were completed by the end of October 1972^ by 

the nucleus of the Project Staff with the assistance and co-operation of a few 

members of the CJBRI scientific and administfative staff. The guiding pisinciple 

in all these activities was the time target of the project* Urged by the need to 

observe th|^ basic Joules and procedures o*f the Goverrtment of India as adopted 

by CSIR and having regard to the limitation of funds, the emphasis was placed 

on the simplification, and the rationaiizatioh of the rules and pro.cedures to 

^mamtain the spe^d of progress needed t<3 complete the project. ' 

. ' ' ' -'^ > 

^ The first major problem, iftex the organizational aspects had/ been 

-considered, was that of recruitment hf staff. 

dmme'diately it was 'decided' to undertake the project and ^the po.sts,'re- 
'quired to man the project, were create4.by the Director, on the basis of works 
to ho started in the first stage, and having^regard to the funds earmarked for 
establishm^rnt an'd .supervision charges.* It may be added, tlmt the strength of .the 
Su{^.rvisory afid Administrative Staff for the project were subseqifently constant 
ly i*eviev/ed find" regulated ""on the basis, of the quantum of work, and available 
funds to effect* efficiency and economy, j * ' • 



j ^ The operational organization 

Recruitment was in accordance with the basic rules and procedures of 
the CSIR, which required the advertisement.of the posts and the selection of 
candidates through duly constituted Selection Committees consisting. of specia- 
lists in the fields in which the candidates were to be appointed. The procedural 
formalines were comfSieted as expeditiously as possible. The first batch of . 
candidates for the poj^ts of Scientist were selected in November 1972 and offers 
of appointment made to them imnfiediately. Most of them joined by the end of 
December 1972. There was, at that time, a shortage of experienced technical 
personnel suitable for taking up such a high priority, time-targetted project, 
hencc It was not possible to recruit the required number of suita.ble candidates. 
The junior posts, such as Overseer and Work Supervisor, were filled through 
thp Selection Commiitee by the end of Janimry 1973 and the beginning of 
Februa^'^1973. The administratfve posts were filled some time in November/ 
December 1972. By the end pf January 1973, sufficient staff had been recruited 
to start work in th*5 field. In the meantime, the senior staff appointed were 
busy in planning at the Headquarters and in the Districts so that construction 
could start in February 1973. 

The magnitude of the task of selecting candidates and the speed at which 
this was done is illustrated in Table i, which includes posts for supporting 
staff not mentioned above. 

. Most of the staff appointed had been posted to their districts by February 
1973. There remained, however,^ vacant posts for overseers arid works super- 
visors and these were filled locally, the appointees being employed on a daily 
wage basis. As a matter of policy , all staff recruited at the level of overseer 
and works supervisor and shown in Table were, where possible, posted to 
their home districts so that their familiarity with local conditions \y^ould help 
speed up the work. 



Table t. Recruitment of staff for the project 



Description 
of post , 


Number of 
applications 
received 


Number of 
applicaiits . 
called for 
interview 


Dares of 
selection 
committees 


Number of 

applicants Remarks ' 
selected 


Scientist 


283 


' 105 


13.10.72 
14.11.72 
10. 1.73 


X 19 


Assistant 
Engineer 


476 


194 


21.11.72 


.36 


Overseers 


1 251 


831' 


' Nov. '72. 
June '73 


74 


Supervisors 
of works , 


1 330 


762 


3,0.11. 72 & 
1,2.12. 72 


209 



The posts above are those shown in Figure 17. The pqsts below are for sup- 
porting staff. , 53 j2 ■ ■ 
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Table 8.\ Recruitment of staff for the project (cont'd) 



> 

DescriDtion 
of posr 


Num^r of 

a nnl i pa H on ^ 

received 

\ 


Number of 

called! for 
interview 


bates of 
committees 


Number of • 
applicants Remarks 
selected 


Administxa- 
tive Officer 


36" 


- 11 


14.11.72 


1 


-Accountants 


103 


36 


- 30.10.72 & 
6.11.72 


10 ' • 


Clerics 


71 

• 




30.10.72 & 
t28. 7.73 


11 


Stenographers 


37 


12 


29 JO. 72 & 

sJ * 1. / O 


4 


Drivers 


13 


13 


3.11.72 


4 


Others ; 
cleaners, 
peons etc. 


. 247 


58 


Feb. /Apr. 


• 19 

ft 






Total recruited 


387 



Orientation and training of staff 

Both scientists and assistant engineers were briefed by the Project Co; 
ordinator at CBRI for a two week period before assuming duty at their districts. 
The briefing included ; * ' 

9 

i) critical examination of the primary school designs, 
specifications and estimates ; 

ii) discussions on the methods to be used to execute thelwork^ ; 

iii) technical scrutiny of the prefabricated elements ; . ^ 

iv) review of the administrative ^ procedures relating to the management 
of staff and to, the award of contracts and control of expenditure. 

The overseers and works supervisors were also .given practical training 
in construction and supervision. This took place initially at CSRI and was 
completed at nearby Saharanpur, the Headquarters of a district where proto- 
type units had been erected and a yard for the manufacture of prefabricated 
units, had been "^established. 

The staff were thus given the background for effective discharge of their 
duties and an understanding of their responsibilities, in the districts. It was, 
however, expected that, as the training period at the disposal of the project 
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authorities .was very short, any-difficulTies faced by .the staff, in the course of 
execuuon of the works, would he resolved by thfe .Scientist in charge of the ^ 
district. In special cases, problems could be referred to Headquarters for the- . 
issue of necessary instructions and guidance. 

The* staff were very clearly given to understand that the project was of 
vital importance to thaStaie and.that it was to a success. " To help achieve 
their targets, they were' required to seek- co-opera.tion and assistance from , 
local bodies and psOple. - They were urged also to inculeate in the village • 
people an interest in undertaking such' simple construction work by ^themselves 
so that m future they could riieet their, own requirements for buildings in their 
villages. 

. ' '■ ^ . 

Work flow and issue of directives ^ • , . 

As already staged, the source of all planning and directives for the execu- 
tion of the project is ^e Project Co-ordinator, Who is responsible for the proper 
guidance-and direction for all project activities. His instructions and dir.ective.s- 
to the Scientists in charge of the districts and Assistant Engineers cover* such 
subjects a.S :' a , ' ' ' 

i) "the desigi? and details of the buildings to be constructed ; 

ii) -changes consider ed ne cessary for the imp rovement ofjhe^ designs 

• . of the buildings and their surroundings; 

iii) the technical estimates ioz th6 work to be undertaken ; 

' t 

iv) the methods of choosing contractors for the award^of contracts ;■ 

v) the procedure for staff placement in various centres according 
' to the requirements of the works.; ' 

vi) publi'c relatipns that should be maintained By the field staff 
for the success of the project; - * _ 

vii) -adherence tp rules and procedures adopted for the project; / 

vlii) "periodical reports about the progress of the works to be furnished 
to Headquarters and outlining any difficulties being faced in the 
achievement of targets. , ' 
The Co-ordinator also-'invites suggestions Ipr improvement in works 
piocedures or designs and other administrative matters from the Scientists in 
charge. Besides this, he visits the sites'^in tl^e districts periodically to acquaint 
himself with problems at site and district levels and issues instructions to 
solve difficulties .or improve situations. Periodical meetings are held at the 
Headquarters with the scientists in charge and assistant engineers to discuss 
their problems to arrive at reasonable solutions. Suc"h meetings are also 
addressed- by the Director who gives bf old guidelines to the .staff for effective 
execution^of works. The scientists in charge and the assistant engineers are 
always free to bring up their problems to the Project Co-ordinator, either 
through post or telephone or by personal visits tjrfhe Headquarters. 
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* * 

The scientists in charge are also free to discuss with their counterpart 
colleagues ih other, districts, problems of mutual interest and the discussions 
at such meetings are reported to the Project Co-ordinator for his. information. 
In feet a cordial team spirit has been developed amongst the scientists of the 
project and the Project. Co-ordinator,, a^ a result of which all problems con- 
nected with the project are expeditiously^^ tackled .through mutual disciissiqn. 
The administrative officer acts as a cjiannel foi: communication of instructions 
from the Project Co-ordinator to the scientists in charge and vice vexsa and 
he advises the scientists in charge on all administrative problems^ 

The Project Co-ordinator with the as.si§tance^of,his Headquarters staff 
maintains cc^muni^^ation with the State Government and the district authorities 
and all records are mainfained ',in the Headquarters. 

-Preparations for thg commencem ent of construction 

~ '■ ; vf r 

The preparations for the commencement of construction were complex. 
Essentially f6ur preliminary activities were involved as follows : 

i) selection and acquisition of sitps for ehe schools ; 
ii) selection of central sites |or prefabricating building components 
, (roof, window, frames, door frames and concrete sunshades); ' 

iii) selection of contractors or organization of diipect labour for 
- the- prefabrication- work ; ^ ' 

iv) selection of contractors or organization of direct labour > 
for constructi6n of the schools on the selected sites. 

It will be noted that all of these activities had to be undertaken initially 
to get'the project started but also that they are contintiing activities in the 
sense that, once they have been completed in the first district and construction 
work comme'nces, the senior scientist in charge of a group of three or four 
districts would move on to the second district to pire-plan for construction to 
dommence there as soon as work in the first district v/as finished. Wlten work 
ha^s commenced in the second district, the senior scientist would move into the 
third and so on." The total activity may be conceived of as 'rolling' smoothly 
forward at the rate of about one district - that is about 100 schools - every 
thre^- months. As initially, there were five senior scientists in charge of 
groups of district^, it will be seen that the completion rate of construction y/as 
500 schools per quarter - a target that had been well maintained up to the -time 
of writing of this Report. 

But in oxd,ex to understand fWhat was involved in the preparations for 
construction, it is necessary to consider each of the four preliminary activi- 
ties in somewhat greater detail. 

». ■ " ■ ■ • , 

Selection and acquisition of "sites' for schools 

The fir^t actiyity was negotiation for sites on which i to construct th,e 
schools.' The State 'Covernnfent Md a],ready indicated the numbers of schools 

. .56 61 * 



Centralized pre fabrication 



to be built in each district but the District Education Authority was responsible 
,for indicating a precise location for every unit. 

r 

The Education Authority, in turn, had to negotiate for land through the 
village Pradhan (headman or ledder). Normally there v/as not too much diffi- 
cidty in obtaining land for construction but occasionally local disputes arose 
over the location of sites. The District Education Authorities, in most cases 
gave a list of selected sites greater than that actually needed a^nd the scientist 
in charge of the district would then have to make a choice from the list. In 
so' doing he had to consider : 

a) suitability for construction purposes; • ^ * 

b) access for delivery of materials. 

and also whether safe storage facilities were available for materials, whether 
local lodgings could be found for supervisory^ staff and whether local contractors 
or /labour were available to assist with construction. Over and above all this, 
the Scientist has to be-sure that the construction of every school on every site 
could be completed for Rs: 8,500 or less- This meant carefully checking the 
availability and prices of\all materials, that were to be provided from the 
locality, other than those of the prefabricated units. 

1 

Most sites,. it, ttanspired, were- found on^'the fringes of villages. It will 
be recalled that the villages of Uttar Pradesh, as of many other psrts of India, 
comprise mud brick buildings, usually W very dncient sites. As time passed 
android mud buildings collapsed, the new buildings were" constructed on the 
debris of-the old and, slowly, the level "of the land on which the village stood 
rose in the. fornj/of a low debris mound, with the newest buildings on top of it. 
No space is available on these mounds for extra buildings such as schools and 
thus sites for the new primary school buildings had to be found on the fringe of ■ 
the village, usually in a no-man's land of waste between the village proper and 
the surrouiidiirg agricultural land. Many sites,, in consequence, were rather 
small and one of the problems facing those responsibly for site selection was 
that of assessing whether there were likelj^to be enough children living within 
walking distance of the school (2 km)^ to necessitate the eventual construction ^ 
of the second or third stages of a five classroom school and whether the site 
in question was large enough. ^ • 

Centralized prefabri cation of components 

The prefabricated components of the building are illustrated in Figure 13. 
They comprise pre-cast concrete roofing channels, welded steel roof trusses, 
welded steel door and window frames, pre-cast concrete lintel -cum- sunshades 
and wooden door and wintj^ow shutters. (Figure 13 appears on page 36). 

Specialized techniques are involved in prefabricating the units. No con- 
tractor with expertise in prefabrication work according to the specification 
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, and within the estimated cost were available in the beginning. The availability 
of suitable land, electric power and a good supply of water was another problem. 
In most of the districts, the authorities made land available tp project authori- 
ties to start manufacturing prefabricated units. The number of suqh casting 
units depend upon thei size and terrain of the district. In few of. the districts 
more than one castirig yard was necessary. Generally tasting yard at district 
vheadquarters is pi^^ferred. This being the headquarter of Scientist in charge, 
facilitates better, supervision for quality control and better liaison with 
•district officials. ^ . - ' ' 

Aw^rd of contract ' " \ 

The iidfihal way of awarding; of. a construction contract is through open 
tenders o^ a competitive bases* This is time consumln^^and experience showed 
that with/the introduction of the new technique of using prefabricated components, 
this systenyof contracting led to high rates of construction. ' 

It was thus decided to award contracts through negotiations. The^ Scien- 
tist in charge after a local market-survey prepares a cost analysis of each^ 
prefabricated element and. through a detailed estimate of the school building 
verifies that the cost of the scfiool is within the cost ceiling. The cost analysis 
and estimated rates of each prefabricated element is examined and approved-by 
the Project Co-ordinator. The Scientist in charge is then asked tO'-negotiate 
within the rates provided in;the analysis. By and large,,^thS contractors have 
found the pfoce,dure acceptable and workable and .ob\aously it is timeVsaving 
for project officials. ^ ^ 

^ ^''^^ 
In the be^nning the project staff demonstrated the techniques to local 

entrepr,eneurs .to stimulatelnterest in them for this sort of work. Where entre- 
preneurs remained uninterested, the project adminfstration set up casting yards - 
with its own staff and started manufacturing the units to show the way. Slowly 
one or two entrepreneurs started work*, anS contracts were awarded to them 
after negotiating rates and other terms'. Gradually other parties have begun to 
come forward to. contract for prefabrication in almost all the districts. Con- 
tracts have been awarded under a variety ol.circumstances to 
* - *' . * ' 

. i) Parties who are local entrepreneurs and have resources 

to finance prefabrica^on contracts; or * . ' 

ii) Unemployed engineers or .local co-operative ventures of ^ 
engineers and contractors, having potential resources,,for 
a carrying prefabrication contracts ; or 

iii) Conttactors through open tenders dn a( competitive basis. 

In most of the cases, the woj?k has to be awarded by negotiation of rates 
and terms. Strict supervision by the scientific and technical staff of the project 
is maintained to control the quality of the products according to 'specifications. 
It has been noticed with satisfaction that the techniques fox manufacture of these 
prefabricated units are gaining popularity among contractors and a fairly good 
numJber of contractors are now available. - , * 
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^ ^Supply ,of.mate}^ls 

\ SomeMdea of the scale, complexity and, thus, the importance of goocj 
organization of the prefabrication programmes in each district is given by 
Plates 17v 18, 19, 20. 

Preparation for work on the site ; - - ^ ' 

[ ^ ' r" 

Contracts for work at the site -were normally awarded^ to rural fen.cr^- 

preneui's having some experience of Construction work. The basic intention js 

to encourage (he rural economy through employment of local labour. The value 

of the contract for each school is small and does not exceed Rs,. 3,000. 'The 

building materials such as cement, bricks and prefabricated uiiits are supplied 

to the contractor who constructs the building by supplyiag. labour. ; Each such 

contractor is awarded a contract to construct 3-4 schools in a block at^a time. 

Their work is supervised by (he staff, of the project, who provide the necessary . 

technical guidance at every ^stage of construction so that the work is complete ^ 

according to specifications and within the time schedule. *0 ' ^ 

In tte begi^iping, there were difficulties in finding rural contractors will:^? 
mgto undertake^/s'chool building construction work'. Rural skilled *lab9u/ for 
construction was also scarce. The project staff made all possible ^efforts to 
interest the local people by demonstrating ho^y these simple buildirigsl could' be 
constructed by they themselves. The texms of payment for such contracts 
were also liberalised in comparison to conventional terms to attract the lodal 
entrepreneurs. The methods used for constructing the new schools in the > 
villages have now gained popularity with the local village people and^they are . 
now coming forward and a^e more willing to undertake the. work. lit the context 
of this background, most of the work is now awarded on the basis of negotiation 
instead of conventional open tender methods, ke^^pingin view that the rates hav0->^ 
to be wit\iin the approved technical estimates and the time of completion for 
each building fits the programme. 

In the matter of award of contrac'ts both for mahufacture of prefabricated 
units and construction works, the project authority has to maintain a correct 
balance- between loqal influential parties and their technical and physical 
capabilities by assessing their worth through discussion with them and by obtain- 
,mg relevant information about them from local sources, as far as is practicable. 

Supply o^ materials to sites 

The fundamental factor, on which the progress of the work depends, is 
the efficiency of the transport facilities for carrying building materials and 
prefabricated units and the transport of supervisory staff to the sites. 'Materials 
such as cement, bricks and sand have to be* carried from the stores pf the 
stockists to each site, while prefabricated units, which >are mamifdctured at 
centres in the district towns are to be similarly transported from the town to 
sites in villages. Transport poses difficulties in most of the districts and it is, 
moreover, an expensive item. However, the scientists in charge in the districts 
have made every.effort to enlist local assistance in minimizing transport costs. 
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Plate 18. Welded steel trusses^ door and window frames stacked ready 
for despatch to the school sites. 
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Plate 13. Preoast r-einforQed aor:orete lintols-Qim-svmhades.^ ready « 
for stacking prior to despatch to^the school sites. 




May\aaeTial asveats • * , ^ 

^ For. quick transport pf the supervisory staff, arrangements have been 
made to hire taxis or jeeps which are placed at the disposal of the scientist in 
cfiarge ^of^ftie district. Where the prefabricated ur\its are manufactured and 
supplied from a distant district town, these are booked to the* sites ^and tra^is* . 
PQTtedajj trucks, bullock carts, as the case may be. . . * 

Carefid plajining in this respect has peen made in dll ^districts by the 
scientists in charge to avoid delay in th*^ works due to non-deli >ery of materials, 
The\ have been given full authorj^ty in the matter, with:the stipulation that the 
element o*f cost of transfiort should be covered within the cost ceiling fixed 
conscrufction of each building. In special cases, as in one or two districts^j^ 
where abngrmal difficulties were faced, dejiver>' Vehicles have been purchased 
and maintained at, the cost of ttie project, ' - - , 

Fiiiancial management . '\ . y 

One of the unseen co^ts of building in many countries of the Asian region 
lb thti interest payable on money Iqaned by banks to building materials suppliers 
and contractors. It will be realized' that contractors are not normally paid until 
the wurlc they have contracted to build is completed (in whole or in pajqt depend- 
ing on the size pf the building)^,. Thus, \vhiie the building is under construction, 
the contractor has to fin^ from his owK resources, or to borrow from a bank, 
sufficient money to pay '/or plant hixtj transport, labourers' wages, materials 
and the like* He will not be able to repay his bank loan (and thus continue to 
pay intej^estpn it), until he has been paid for the work he .has completed. Pay- 
ment on completion.of work involves inspection by the paVing agency to ensure 
the work is complete as claimed and then certification for payment. These 
procedures may,, through Government administrative channels, take at best 
weeks and at worst months to coniplete, and all this time the contractor is pay 
ing interest on a loan which itself represents the very capital he needs to , 
finance his nex*" contractual venture. 

In tendering a price for a cbntract the building contractor thus uses his 
local knowledge of how^ long ne is likely to have to wait for payment of his bill 
on completion and adds the costs of the wait in terms of interest to his contract 
price. Thus, the quicker contractors are paid, the lower will be their prices 
and the slower they are paid, the higher their chargies. 

As a pre-requisite for successful completion of the project, it was 
reahzc^d that quick payment of bills of contractors and suppliers and dues of 
staff,' was the first and the most essential condition t be fulfilled! With this 
m mind, rules and procedi^res for payment were modified and streamlined in 
such a way that the bifls of contractors and other parties against works or 
supplies could be paid within a period of three days from the date of receipt of 
such cla.ims. Very clear instruction in this respect were issued to the scien- 
tists in ch.. -ge of the district and the qfficers in charge -^f the works at the sites. 

Broad financial rules and the powers\p be delegated to the scientists in 
cnarge for expenditure sanction and payments wer*.* adopted for the project and 
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Financial management 

approved by the Birector. .The scientists in charge were instructed to follow 
these rules and regulations scrupulously to avoid irregularity in expenditure 
and also to expedite payments in the manner indicated *by the rules. 

In order to facilitate direct .payments by the scientist in charge at the 
district levels, bank accounts in the name of the School Building Project wete 
opened in each of the districts where work was in progress and the scientist in 
charge^ along with an officer under him were authorized to operate these 
accounts. The funds for cpnstructipn a^eceived as* an advance from the district 
authorities, are placed in the bank accounts of the districts, against which all 
payments relating to construction are made by the scientist in charge directly 
and with the assistance of the accountant under him. Accounts are maintained 
by the accountant in the standard forms prescribed by Headquarters. To meet 
contingent expenditures connected with the supervision of the works, adequate 
funds are placed at the disposal of the scientist in charge of the districts as 
advances and these funds are replenished, as and when necessary, on th^ sub- 
mission of accounts and vouchers in the prescribed form to the Headquarters. 
The accounts and vouchers are then scrutinized by, the Accounts Officer in 
accordajice with the financial rules and procedures adopted for the project and 
the advances adjusted and funds replenished accordingly. The scientists lu 
.charge are required, to furnish by the 15th of every month the statement of ex- 
penditure against the funds at their dispbsal, maintained in the 5tate Bank oi 
India, in the prescribed forms which have been issued to them. The montWy ^ 
statement of expenditure on the project is tliereafter compiled at the Head-^ 
quarters and set against the provision of funds received by the project. A care- 
ful .watch is kept to seq that the expenditure does not exceed the limit of 
provisions from the State. Government. The monthly statement of expenditure 
is placed before the Project Co-ordinator for his information by the end of the 
month. ! 

To rationalize quick payment^s to the contractors for works, a number of 
measures have been taken to simplify and Streamline procedures : 

i) The conventional method of recording measurements of vorks in 
the S.tandard Measurement Books prescribed by the Government of 
India has been modified to a certain extent to avoid detailed entries 
for each contract as the work is of. a standard and repetitive nature. 
These modifications have saved the tirne of the overseers and the 
assistant engineers in maintaining the measurement books and 
certifying payments of the bills of the contractors, 

ii) R'unning payments against materials supplied or work in progress 
are allowed to the extent of 75'% to 90% of the value, of the supplies 
• or the work don6 and this enables the small contractors to sustain 
themselves to the end of the vork. 

lii) Very strict instructions have been issued to the scientist in charge 
and the acc^ountants to see that the bills of the contractors are not 
delayed for more than a week for payment under any circumstances. 



Managevial aspects ^ . - 

iv) The 'period of defects and liabilities' which determines when the 
^ ^ final paymenl's of contractors' bills ar^'made, have been reduced. 

Salaries and allowances of the staff are p^id directly from the Headquarters. 
The salary bills are prepared at the ^Headquarters by the' 25th of every month 
.oil the. basis of the staff on the .establishment roll maintained at the Headquarters . 
and the amount remitted to the respective scientists in charge of encashment 
through thei District Bank accounts. Payments are made on the first of every 
month. When any member of the staff is on leave, his leave salary is adjusted 
in the same month in which the salary is drawn, if the report of .leave sanction- 
ed is received at the Headquarters by the 15th of the "month. 

' The travel allowance bills of the staff are prepared at the ^Headquarters 
in accordance with the standard travel allowance rules of the Government*, on 
the basis of particulars' of tours forwarded by th,e scientist in charge. The ' 
travel allowances drawn are^al so r^mlttfed to*the scientist in charge .for pay- 
ment to the respective payees. This, arrangement is working satisfactorily and 
ensures necessary check and cohtrol^ti the payment of the dues of the staff. ^ J 

Expenditure is under the audit control of the Accounts Officer of the pro- 
ject. ^ He receives all bills for payments at the Headquarters pre-audited. The- 
iDillS' at the district levels are pre-audited by the accountants 'posted in the 
districts in accordance with rules^ and procedure adopted for the project. All 
bills are paid by the scientist in charge after getting the bills^ checked by the 
Accountant. Registers for maintaining cash and bank accounts, vouchers 'and 
classified accounts, works accounts etc. are maintained both at Headquarters 
and at the district level. The district accounts are .periodically audited by the 
Accounts Officer to check their correctness. . • ' 
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It has been agreed by the State^ Government that the expenditure on the 
construction works against the advances drawn by the scientists in charge from 
the district authorities for the purpose, will be in accordance with the rules 
and procedure adopted by the project authorities and such accounts duly certi- 
fied by the Accounts Officer of the school building project will be furnished by 
the "tjcientists in charge to the District Authorities after completion of the works 
in the' district, for audit by the district authorities. 

Regarding the funds and the expenditure for establishment and supervision 
charges which have been received at the Headquarters from the district authori- 
ties, the matter of audit has been. taken up with the Council of Scientific and 
Industrial Research! 

Personnel management- • . • ' 

The present complement of staff in the project number about 387 ranging 
in the cadre from a Deputy Director to labour.. JTie major portion of the staff 
are in the field in remote, rural areas. Rules and regulations and the service . 
conditions of the staff were framed with the nature of their tasks and their 
residence in remote rural areas in mind and were approved by the Director 
before the appointments of staff were made. " * " 1 
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' ^* ' ,1 . Publiaivu 

The staff aire, in general, governed by the disciplinary rules of the , 
Government of India,* Clef^r- instructions were issued to sciehtists in charge 
of the districts to exercise proper contrdl over the field staff under them. Whild 
they w^re advised that th^ human aspects shoulfl not be overlooked, they were 
required to co.ntr9l, to the. best of their ability, the attendance" of the staff and 
the discharge of Auties entrusted to thehi in their places of work. The ^assis- 
tant engineers in the districts were required to kgep a periodic check of the 
attendance of the staff in the field and this ^vas to be fufther checked by'sur- , 
* prise periodic visits of the .scientist in charge to sites. The discipline and con- 
. duct of the staff ate major factors to be looked after By the supervising officers 
at, the higher level. The ,xigidity of hierarchy. has however been relaxed and ^ 
almost eliminated by personal example set b} the senior staff. The Project * 
Cu-ordinator himself briefs the scientists ih charge of districts in these res- 
pects periodically. Reports ojL indisciplinary attitudes and neglige'nce received 
fx-.,m District Officers are, nevertheless, dealt with sternly and expeditiously, 
so as to remove undesirable elements from the organization before they de- 
moralize others and affgQt the project adversely. / 

Eecords of work and conduct ol all sta!l^ in the pi/oject are prepared 
periodically in the standard confidential form, prescribe* by the CSIR and re- 
' viewed by the Project Co-ordinator. Adverse repprts ari communicated to the 
staff memberSo\yith a warning to correct themselves in their \yotJc and conduct. 
By .and.large, the morale and the discipline of the staff are commendable and no 
serioub personnel problems haye been expeiienced- But day-to-day problems, 
are numerous. and are 'dealt with at appropriate level. , , ' "^"^ 

Publicity ^ ' ' * ^ v ^ 

. . As this is:a high priority project for thCsbenefit o,f the rural population,^ 
the cor-operation and the assistahce of the local people and authorities in the ^ 
execution of the project inessential. The senior staff and all other members 

' of the district staff have been advised to seek all possible co-operation and 
dssistanc^Biifrom village Pradhans, local members of the State Legislative 
Assembly and Members of Parliament, District Officei^s and Officials and. other 
important personajiues ^at the .village or district level. The project has so far 
received unstinting support from. them. Tfie scientist in charge at the district 
and the site engineer keep close touch with thfe Village ^people and other person 

^almes mentioned abov^and take their Slew points into Consideration before 
embarking upon the worlc^ The village people have shown, in. most of the 
'districts, keen interest in the project jajid^ have offered assistance to Project 
Officers by helping wl*^.. with labour, acconimodation and'-btliSx.jaeCessities. 
Project Officers have also given the village^rs encouragehient by demonstrating 
the techniqueb of construction and employing local unskilled rural labour and 
contractors.' ' ^ ^ ^ * - ji ^ 

The Ministers of the State Governments of India and Central 'Ministers 
have been taking an interest in the development of theprojf?ct ai)d some of them 
have visited the construction sites and addressed, the ru A , people on the 
importance of the project, .soliciting their co-operation to as^sist the Project 
Officers n the execution of the works.. The Cfiief Minister .and tlie Governor of 
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Mdnccgezr^al aspects . ' . ^' 

. Ljtiar Pradesh have ^ven encouragement to the project staff 5y regular expres- 
^iqn of their appreciation of the work of Project Officers. 

I The press in India have been quick to realize the importance of the pro- 
J ject and the expeditious way in which it is being executed. It has been very 
gignerous irf giving wide publicity to the activities of the project for the informa- 
tion of the rural population. This has created a good reaction in the minds of 
the people dnd also .the- Sjtate Government^. There have been a nun^r of. 
requests froTn the other State Governments to take, up similar works on a mass 
•scsfle in theiJT States. " * ^ . * 

All India radio has also given prominence to Aews on the project in their, 
broadcasts. The Films Division of India has made and released a film on the 
development and activities of this project. 

The project authorities and the Director maintain constant touch with the 
State Governments, pi^lic and Press to apprise them of the activities and devel- 
opment of the project. These media are being consciously, utilized both to 
educate the public on the project/as well as its extensions into such related 
fieldir. as lowcost rural housing.and to build and maintain the. morale of the 
PrAject Officers, contractors and workers. 

Other outcomes - « * 

' ^ " The project ha^ made a good impact on the people in the. State. The 
approach uf the CBRI to^the execution of this time-bound project being some- 
what different frum the conventional methods and procedures for construction 
adopted By the Government Departments and .established construction firms in 
the country, there has, no doubt, been.a little reaction Both in the political 
lobbies and Government construction departments as regards the soundness of 
both the technical aspects of the copstruction and th.e administrative methods 
employed. It has taken the successful construction of about 1,000 schools over 
,a period 6f about eight m.onths in the State of Uttar Pradesh to have turned the 
' v/ind in favour of the techniques and methods adopted, 

Gpvernment construction departments and private contractors are now 
coming forward to. study critically |he basis of the methods used and the rules 
and regulations^ k4^med for the project. This means that the institute has been 
Able> throygh this project, to accomplish one of its primary objectives, namely 
to demonstrate the feasibility of luvv-cost construction in remote rural areas. 
The Goverhmenl of Uttar Pradesh h^s, recently, decided to entrust the con- 
struction of schools in a few districts of the State to the Public Works Depart- 
ment on the* basis of the CBRI techniques of ^construction. 

Project authorities are encouraging local entrepreneurs to establish 
industries to manufacture prefabricated units. It is hoped such units would be 
^^avifllable in the market for people to use it in the construction of their houses 
' ma other buildings- Besides catering to the social needs of providing m4Ximum 
lumber of primary school buildings \yithin the limited financial .resources, the 
pr.>>ject provides employment not only to engineers and technicians, but also to 
unskilled village lat>our. It will provide ejmplbyment opportunity for about^ 
2,3 million" man-days of which about* 671, 000. man -days will be for skilled 
workers anJ about 1.6 million man-days for unskilled village labour. 
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COST^ ANALYSIS OF CHANNEL UNITS 



Annex I 



Timber mould 

a) Material 

Deodar wood 
An^e iron 
' Screws, nails and 
sawing charges 

-b) Labour 



2.80 eft. 22.00 per eft. 

12! 57 kg * . 1.90 per kg 

lump sum 



Rate (Rs) Amount (Rs) 



Carpenter (skilled labour) 3 working days 8. 00 per day 

UnskiUed labour . 3 " " - 4.00 

Fitter (skilled labour) 1 working day 8. 00 

Welding charges ' ' lump sum 



143 



Total say 



61.60 
23.88 
1 1. OQ 



24.00 
12.00 

I'.oo 

1.50 

142.98 
143.00 



Assuming lOO'uses, cost per use tTq- = 1.43 



Casting platform- 

Area of platform required 
, to cast 100 units/day 

Cost of cleaning the area 
Cost of brick floor laid dry,; 
joints filled with sand 

Cost of concrete floor finish 



3 000 sq. ft. 



Total 



2Q0. 00 

1 650. 00 

.1 950,00 
3.800,^00 



Cost of using platform per unit Rs. 3800/6840' Rs- 0. 50 per uhit 



Analysis for channel unit 

Materials * 

Cemei?*-^ 
Coarse aggregate 
Coarse sand 
MiS. reinforcement 
M.S. wire 

Labour 

Casting 

Mason (skilled) 
Unskilled labour 



9± 

0. 3 bags 
1.35 eft. 
0.72 eft. 
4.21 kg 
0.28 kg 



1/8 W. day 
1/4 w. day 



Rate 

13.00 
1.40 
J. 50, 
1.75 
3.00 



Amount 

3.90 

1.89 

0.36 

7.37) 

0.85) 



8.00 
4.00 



1.00 
I. 00 
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Managerial aspects 



X* I • e Qty Rate- ' Amount 

Making of cages ^ — - 

Bar bender (skilled) 1/lQ w. day * 8.00' 0.80 

Ujiskilled labour 1/10 w. day ' 4.00 0.40 

Other charges 

l^ould as per details above I. 43 

Piateform as per details above , 0. 50 

Handling of units in the casting yard,, 0*38 

Moul5 oil ' 0.25 

Binding wire . ' 0.10 

Vibrator and pov/er charges - ..^ 0. 20 

. \\ Total 20.43) 

Add for breakage of units at 3 % ' , ' ^ ) 20.80 

• except marked 'A'" above 0.37) 

Water charges 2 % . ' Q. 41 

. ; ' ' 21.21 

Overhead charges 2.5% • Q. 53 

. ' . \ ' ' . 21.74 

Contractor's profit 10% * 2.17 . ' 

^ 23.91 



5ay Rs 24. 00 
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